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The Annual Meeting of the National 
Collegiate Track Coaches Association, 
held at the University of Southern Cali- 
fornia, June 22, 1939, convened at 9:45 
o’clock. Mr. Fred Tootell, Rhode Island 
State College, presi- 
dent of the Associa- 
tion, presided: 


PRESIDENT TOO- 
TELL: Since most of 
us have been around 
the U. S. C. campus 
and athletic field for 
the last few days, and 
all have received an of- 
ficial welcome to sunny 
California, I guess 
there is no need of my 
making a great many 
preliminary remarks. 
The purpose of this 
particular session is. to 
get into some of the 
important aspects of 
long distance running 
and weight throwing, 
so we might as well get 
started. 


The subject of distance running will be 
covered by Billy Hayes of Indiana, Tom 
Jones of Wisconsin and John Nicholson 
of Notre Dame. All will not speak about 
the same things, of course, but if you will 
save your questions until they have all 
spoken, I believe our discussion of the 
subject will prove to be more interesting. 
All right boys, you can now take over. 


LONG DISTANCE RUNNING 


MR. E. C. HAYES (Indiana): Nick 
and Tom and I are fortunate enough to 
have had some good boys. The reason we 
have had good boys is not because they 
receive good coaching, but because we 
have boys who want to run. That is the 
first. requisite. You have got to find boys 
who really want to run, and like and love 
to run. When these boys are little fel- 
lows, ofttimes they get a foundation that 
should be credited to the parents and en- 
vironment and will make some coach fa- 
mous. Boys who get out and run, and run 
in their playing, until they are tired and 
then rest awhile, and then run and rest 
and run again are building an excellent 
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background for running in high school 
and college. And we have the little boy 
who refuses to be licked, except tempor- 
arily. That competitive spirit continues 
as he grows older and reaches the high 
school and college age. 
In my work with 
boys, the most inter- 
esting thing to me has 
been the development 
of them. I find real sat- 
isfaction in guiding a 
boy who has an ambi- 
tion to do something . 
and really enjoys it. 
There is no satisfaction 
in coaching boys who 
want to compete when 
they are not ready for 
competition. 


I like to think of the 
development of these 
boys on a sound basis 
so that the boy is ac- 
quiring a foundation of 
health, which involves 
strength, vitality and 
endurance, and which 
will enable him to go 
through competition on his natural vital- 
ity and have the power to recuperate 
quickly from his effort. Well prepared 
contestants often feel better in the sec- 
ond race than they do in the first, and 
after they have run two races they are 
not worn out. The results of my exper- 
ience convince me that it is an entirely 
individual problem. I try to learn as much 
as I can about the bay, his background 
and home life and opportunity for play. 
It helps to learn what his hobbies are 
and why he came to college. We must 
safely guide him. 


Indiana 


Work should be given in easy stages. 
Alternate running and walking is a sound 
basis to build up cross-country running. 
It involves every kind of form used in 
running and I have found it more suc- 
cessful in developing strength, vitality 
and endurance than to just keep pouring 
the work to the boy on the track. He has 
more interest in his work. Up and down 
hill work is very important as a back- 
ground for distance running. -You can- 
not overlook this monotony that comes 
from sustained effort. If you have a scen-. 
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ic course, that breaks the monotony, it 
will encourage greater effort. For in- 
stance, Tom Jones has a very fine cross- 
country course around the shores of a 
lake. It is not monotonous. Nick’s course 
is not so goodinthat respect as Tom/s 
course. Our course is up and down hill. 
We change courses. We have three or four 
that we run so that I do not let a boy feel 
that thereisthe grind of that same old 
course day after day and I find that he has 
more interest in his work. This prelimin- 
ary work of building up by means of 
cross-country goes through the walking 
and running stages, and you reduce the 
walking and increase the running. 


You have your upgrade work which of 
course is slow but the principle I use on 
uphill work is making the boy realize 
that a hill or an upgrade is a challenge 
to him. When he comes to an upgrade, 
instead of beginning to give up on it and 
slowing down, we have the boy accept 
the hill as a challenge, just like the hill 
were another important competitor, and 
a serious one. He must pay attention to 
his form in running uphill and when he 
reaches the top of the hill or the grade or 
whatever it happens to be in degree he 
does not slow up. He comes to the level 
and his form changes, then he tries to go 
out and run a good pace. Eventually he 
will come to the down grade. This pre- 
sents another problem. The hill, the lev- 
el, the down grade, are all something 
that involves thinking processes in act- 
ion. That is a tremendously important 
thing. The boy who can go along with an 
alert mind during action is the boy with 
possibilities as a great runner. He oft- 
times will not have the physical ability 
of the other boys but he is able to make 
use of everything that he has. He will do 
a better job of running in the right kind 
of form uphill and downgrade; and later 
when he comes to competition he will do 
the better job in running the pace that is 
best suited to him in competition. Thus 
you see it is an individual problem for 
each boy, as we attempt to build him up. 
They all improve as they go along. 


It is in the process of building where 
we find weakness, and we cannot always 
watch those boys if we send them out on 
a three or four or five mile course. The 
stop watch is the,important thing. I learn- 
ed whenIspenta few days in Finland 
how important the watch was. Those fel- 
lows can take a watch and hold pace and 
disregard each other. Of course, they do 


compete to advantage with each other in 
their races, but they can go cut and do 
a better job on the watch than we can. I 
have had a few boys in cross-country 
who could do a good job on the watch. 
Our cross-country, while it has been 
quite successful from the standpoint of 
winning and losing meets, it is used for 
that purpose of building boys, and out of 
cross-country comes my half-milers, mil- 
ers and two-milers. 


I have gone from cross-country into 
indoor work. I would much prefer out- 
door work because any boy that is de- 
veloped outdoors has better health than 
the boy who is compelled to work indoors. 
I have found that is true of all my boys; 
the one who got the most outdoor activity 
was the boy who had the greatest vital- 
ity and better health. Consequently, I 
have often worked outside in bad 
weather. Since we have a fieldhouse 
the boys would rather stay inside, 
but even yet I urge them out-of- 
doors in bad weather occasionally, and 
think it has a very wholesome effect. 
I noticed that I had fewer colds 
with boys out-of-doors than when we 
worked them in the fieldhouse under 
almost summer conditions. When we pre- 
pare a boy for long distance running in 
cross-country, (Lash is the most prom- 
inent example, because he has been win- 
ing over a period of years), we find that 
he has had an excellent background for 
pace, not quite enough to push him to 
his maximum but he could not let up too 
much, so he has done his best work al- 
ways when I could get him to run the 
watch. When he went out to run his five 
cr six miles of his ten thousand meters, 
and if he had prepared himself for a time 
schedule, he may set five minutes for the 
first mile, and of course we gave him 
time at the half-mile post and usually at 
the quarter-mile post, that is a little 
more difficult of course in cross-country 
but on the track it is a simple problem. 


The thing that I found was most 
difficult was gettng the boys to be 
mentally alert and not get into a 
pace and become a machine. You 
can talk about your free-wheeling run- 
ners that just seem) to go on and on as a 
machine, but they do become machines 
and they. do not have the intelligence, . 
so the first thing you know they will 
slow down on pace and will keep slowing 
down and will not make good time. The 
problem was to give them definite points 
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at which they should check on time and 
then if it is too slow they must get out 
of that pace, speed it up and be able to 
come back to the pace that has been as- 
signed to them. If it is a 75 or 76 or 77 
or whatever it happens: to be in cross- 
country, that is too slow for track work, 
unless it is ten thousand meters, and then 
it is slow in a championship meet, for if 
you are running against someone like the 
Finns you really have to run. But what- 
ever the time is, if it is a 70 and he starts 
off to run a 4:45 or a five-minute mile he 
runs a little faster at first and he goes 
= ” and he then almost establishes a 
evel. 


When you talk about running even 
pace, I never yet have found a boy who 
could run exactly even: pace. He can run 
a little better when he is fresh. He slows 
up a little bit in the middle somewhere 
and then he comes back on the last part 
of the race, if it is a long race, on the 
last half-mile. If it is shorter maybe the 
last 660 or quarter. But this thing of run- 
ing even pace is not as it sounds because 
it takes more effort to run even pace af- 
ter you have been running a mile or two 
miles, particularly when you get beyond 
the two-mile. When Lash went down to 
the N. A. A. U. indoor meet at Madison 
Square Garden to run 5,000 meters this 
year we thought he ought to run _ the 
first three miles in fourteen minutes. In- 
doors he was getting some help from the 
boards. We had him working on that 
time schedule, but he was not as good 
this year as he has been. He has not been 
in college competition. He hasn’t been 
away from our tactics and while he did 
have somebody to give him time, yet he 
was varying too much. Every once in a 
while he got in a rut as he went along, so 
he ran 14:05 instead of running 14:00. 
That was not so bad, five seconds on the 
fourteen. When he had run at Princeton 
under nine minutes like we hope to see 
these boys run here Saturday he had a 
time schedule and he was never off more 
than one second on any quarter of those 
eight quarters for the two-mile, showing 
a very fine ability to be alert on the 
watch, but he had a little better help 
there. Conditions were better for giving 
time. These small tracks make it more 
difficult because the quarters are not so 
convenient for timing, but when he ran 
14:05 on the first three miles of five 
thousand meters and when the time was 
announced I thought him five seconds 
slow, and he thought the same, That was 
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the thing that registered in his mind. 
Then instead of going out on that last 
part with a little bit more energy he had 
in his mind. “T can’t run 14:25.” He was 
shooting at 14:25 for 5,000 meters. He 
failed because he paid too little attention 
to pace, so he ran 14:30. He ran easy pace 
from there on in, winning the race but 
with the right mental attitude on his 
finish he could have made the 14:25. 


The reason I an telling you this is be- 
cause it is very difficult to have a dis- 
tancé runner able to go along and disre- 
gard his competition, whatever it hap- 
pens to be. Of course, he is very lucky if 
he has another man running along on 
good pace. Bright who ran with him was 
never in the lead but was behind within 
hearing distance, and Bright was doing 
a grand job on that pace. When they ran 
the first mile in 4:26.8, Lash had tried to 
run 4:26, he was eight-tenths of a second 
off but at all the intermediate points on 
quarters he was always within a second 
of time schedule, and Bright, of course, 
had a little advantage, with Lash set- 
ting the pace, and Bright was trying to 
run right on his pace but Bright had not 
been drilled enough. He was just as good 
as Lash but he had not been drilled on 
that ordeal of keeping his mind on pace. 
Lash had had quite a bit of work on it 
and he was in good condition for it. 
Bright cracked at the mile and half merk. 
There is no question in my mind but 
what Bright could have been prenared 
to run that fast or faster. This is inter- 
esting to me now because I have nobody 
in the two mile, and I am_ wondering 
what you coaches here are going to do 
with your two-milers in the meet next 
Saturday. 


This ability to hold pace is over-looked 
by most coaches. They do not keep the 
boy’s mind elert as he goes along. That 
alert mind comes to his rescue when he 
is beginning to get tired. If he can think 
about the watch and then when he be- 
gins to vet tired if he can analyse him- 
self a little bit and if he can talk to him- 
self 2 little hit, when his legs or arms or 
whatever it is are beginning to give him 
trouble, he will be able to overcome that 
and go along and hold pace. If he follows 
pace, then his competitor is doing the job 
for him. If he is to depend entirely on his 
competitor he can go along more fully 
relaxed physically and mentally. But the 
boy who can take responsibility and 
make pace on the watch with an alert 
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mind, is the boy who is really going to 
make records. When these boys have fin- 
ished cross-country and later g» into the 
more intensive work for track events, 
you all work at the same basis, using 
over-distance, at distance and under dis- 
tance. You work over distance at a much 
slower pace. You work them at their dis- 
tance a little on slower pace, and you 
work them under distance and at a fast- 
er pace. 


Of course, your distances are divided 
up. You give them pace as you think 
they need it. If they are two-milers and 
work on running 68, 69, 70, 72 quarters 
for the first mile, they will need con- 
siderable work on that pace. They are 
always trying to develop faster pace on 
sustained effort. You never get away 
from that. That is the reason you give 
them under-distance work in the form of 
quarters, two-twenties, six-sixties and 
half miles as the situation demands and 
as the individual demands, and I would 
not urge any of you to follow any pro- 
gram that I would ever set up for any 
single man. You can think of it in terms 
of your men, but if you start to give one 
man another man’s program of work 
you are likely to have trouble on your 
hands. Everything depends on that in- 
dividual. No two men whom I have had 
have been able to take exactly the same 
schedule of work. You all know that I 
am a firm believer in over-distances for 
it gives them the preliminary _back- 
ground from the standpoint of health. 
It enables them to go through compe- 
tition and to recuperate. They are not 
just athletes and nothing else, you want 
them to be feeling good and mentally a- 
lert-on their academic work, and con- 
sequently you have to keep that in view 
when you make your assignment. Boys 
cannot be tired from one day to another. 
They must recuperate. That is why I give 
them over-distance work as a_ back- 
ground, then when the boy is suposed to 
run himself out in competition I find 
that he can recuperate with safety. It is 
an impossibility for him to exhaust him- 
self if he has what I call the right kind 
of background. Of course, full recuper- 
ation for further competition is another 
matter. That requires some thirty min- 
utes or an hour, but I do think it is very 
important to remember that background 
governs the ability to recuperate from 
day to day. When I switch these dis- 
tances and have intermediate grounds, 
I have two-mjlers running with milers 


and I have milers running with half-mil- 
ers, and then I can throw them all to- 
gether to make the program of work in- 
teresting. 


When you divide up the men into re- 
lay groups and try to break the monoto- 
ny of the grind of the so-called distance 
events I find that these fellows thrive 
on it. They are all interested in team 
work. That is, men often do better in re- 
lays than at any other type. Ofttimes 
you can place unexperienced men in re- 
lays with good men and the first thing 
you know they will surprise you and do 
better than they have ever done before. 
That is one method we use in stimulating 
boys who otherwise would be nothing 
but followers. 


It is a great thing to have a good boy 
who can be a good leader; and if you 
have two or three it is still better. So if 

ou are able to change the leader-ship— 
Faive one boy the responsbility one day 
and then give another boy the responsi- 
bility another day on the assignment, of 
making pace. I keep switching those as- 
signments among the different individ- 
uals. I do this to keep boys from simply 
becoming followers, from being licked 
by the best man in the group day after 
day. I have to get my leaders licked 
every once in a while. Sometimes it is 
not only wholesome for them but for the 
other members of the squad. The way I 
do this is to put them on intermediate 
grounds. I put a half-miler against a mil- 
er at. an intermediate distance, and may- 
be I know from the background of work 
that the half-miler should be in better 
shape that day than the miler. Of course, 
I don’t run them for time every day but 
in that way the miler gets licked ‘and 
vice versa at times the half-miler gets 
licked on this pace assignment, but that 
keeps them mentally alert and from be- 
coming over confident. The most interest- 
ing duel along that line that I have ever 
had was Hornbostel, a half-miler, and 
Fuqua, a quarter-miler. Hornbostei came 
down to 660 yards and Fuqua going up to 
660 yards. On 600 yards they were on a 
common level, and I have never had men 
compete with a fiercer spirit than they 
did against each other. They think back 
on those battles on intermediate ground 
and of the amazing time they could make. 
Lash and some of these boys have at- 
tempted to follow this plan. 


Now, we have an interesting problem. 
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While I just said that I believe in over- 
distance background I have run out of 
distance runners, seemingly. I have two 
freshmen coming along. They have both 
done middle distance with quarter-milers 
and one was a hurdler and neither one 
of them very good in high school. They 
wanted to go out and make a numeral in 
cross-country. They made it. I did not 
see very much of them. They did not 
look particularly impressive but when 
they came indoors I thought I would try 
an experiment on them and give them 
some distance running with the distance 
men. Trutt was about the only distance 
man I had but Deckard and Lash worked 
out with the group so I used these bays 
with Lash and Deckard, who are on their 
own most of the time. They have been in 
cross-country for condition work and 
come in occasionally to take pace work 
on the track, so I took these middle dis- 
tance men and gave them assignments 
on Deckard and Lash over distances of 
half- and three-quarters and the mile, 
and finally got them up to a longer dis- 
tance and I found that if I worked them 
alone and gave them an assignment over 
three-quarters of a mile they were scared 
of it and if I mentioned a mile they 
thought that was impossible, but if I 
told them to take some laps with Lash 
and Deckard they thought nothing of it 
and they were amazed when I ran them 
the first mile with Lash and Deckard 
who ran the mile and a half in 6:45. They 
were trying to run the same pace, but 
this day Lash had the responsibility of 
making the time so these boys ran along 
with him and their instructions were to 
run as easily as they could on his pace, 
not to get into a rut, just to follow pace. 
Lash ran the first. mile in 4:28 which 
was just about what he was trying to 
run and these boys ran right along with 
him and they were amazed when they 
came in. They were running a mile of 
the mile and a half. That made it seem 
easy to them since the other fellows 
were going a half mile farther. They ran 
that mile in 4:28 and after they had fin- 
ished they were amazed. Neither of those 
boys could have run that if they had 
been assigned to it on their own respon- 
sibility. They could not have had good 
judgment on pace. The older men were 
running along at even pace and they 
were running comparatively relaxed. 
That demonstrates the effect that one 
man has on the other. If you are follow- 
ing a relaxed runner it is easier for you 
to stay relaxed, and of course it should 





be easy for you to see symptoms of tie- 
up in a runner that is ahead of you and 
force you to relax, but ofttimes one boy 
will get tied up and then another ties up. 
You have all had that same experience. 


Boys who think they are sprinters or 
quarter-milers come out and run and get 
mixed in a group doing a lot of running, 
and first thing you know your short 
distance man will become a distance man 
and sometimes the best kind of a dis- 
tance man. Most of our distance men do 
not have enough speed. It so happens 
that men of mine have been the other 
type. They have had more endurance 
than speed so they started for distance 
runs. After Tom and Nick have told you 
about their system of developing dis- 
tance runners, I shall be glad to answer 
questions, but I have always refused to 
give boys’ schedules that were used by 
outstanding distance men simply because 
it is an impossibility for them to follow 
the schedule. 


I have had a great many boys write 
me, and Lash himself has had a great 
many letters from boys who want to 
know his schedule of work, and it would 
be foolish for the average college runner 
to attempt his schedule of work because 
he requires so much more of it than: does 
the average boy. He probably requires 
twice as much work even yet as the aver- 
age distance or middle distance runner. 
He could not urge high school boys or col- 
lege boys to follow his program of work. 
On the other hand I could not give them 
Deckard’s schedule because he is of the 
other type. When he finishes a race he 
has done it on nerve force, and con- 
sequently I think it is best to let each 
man and each coach who is giving ad- 
vice to a boy be careful and make the 
advice safe and sane on the amount of 
work for the boy and have him recognize 
his limitations and keep in mind that he 
is building all the time and has a definite 
objective towards which he is working. 
And as you go along, you are satisfied 
that you are making progress, and if the 
boys are conscious that they are making 
progress until they have reached the com- 
petitive stage, and then expected too 
much and are discouraged because they 
cannot win, you must conquer that dis- 
couragement and keep their minds de- 
finitely on this objective which is, of 
course, taking into consideration the 
strength and weakness and the goal 
that each has in mind. If he is a miler, 
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it may be 4:45, or 4:30 and then to 4:25 
and 4:20. 


In progress, he keeps his sight set for 
something better in the future, and we 
find many important. stages in the boy’s 
development. He always reaches a level 
where he seemingly can do no_ better, 
and where he must review and_ start 
over again. and his work may be changed 
almost entirely. Then he comes back and 
runs 4:25 easier than he ran 4:30, and 
then you have another leveling-off pro- 
cess and first thing you know, he will 
come back and run 4:17 or 4:18. On the 
other hand you have a lot of boys who 
reach the 4:30 stage and never get bet- 
ter. That is mental side usually. The 
coach will always recognize boys’ limi- 
tations. 


When a boy is in the development pro- 
cess, he knows whether or not he can be 
coming down, and when he gets down 
in the teens where he realizes that the 
better than 4:20 miles are no harder to 
him than were the 4:30 miles. He will 
come out of the race and _ recuperate 
just as quickly from a 4:10 mile as he 
had recuperated during the earlier stage 
from the 4:30 mile. This is something 
that I have spent a good many years 
following, and I am convinced that I do 
not know very much about it yet because 
I have seen something new each year. 
There is never a year but what some 
boy has taught me something, and I 
know you are going through this same 
stage and you cannot sit down and think 
that you have the thing solved, because 
a new boy comes along to you and he is 
another problem. Of course, the more 
problems you solve the better able you 
are to solve the next one, but on the 
other hand you are apt to become over- 
confident and make mistakes, and if you 
do not continually check up on yourself, 
you are just as apt to make mistakes as 
the boy in his pace work; so I would 
like to hear from Tom and Nick here, 
and I want you to think of that which 
they are saying in the light of the boys 
whom they have right here, because 
they have some very outstanding boys 
and we will see the most outstanding 
performances that we have had to date. 
These boys haven’t reached their limit 
by any means. These milers are going to 
get faster, and these two-milers are go- 
ing to be running under nine minutes, 
and it is foolish to say what the maxi- 
mum will be. 


When you are training for sustained 
effort in any line, if you talk to people 
who have been through it, typists or 
musicians or whatever they are, they 
go through these so-called slumps that 
you are talking about. There is always a 
question then, wnether to do as you have 
done in the past, whether to let up and 
come back after a rest, or whether to 
work through and then come hack. When 
you work through, you get worse and 
worse, and the first thing you know the 
readjustment takes place, the nervous 
system adjusts itself to an increased out- 
nut with a higher degree of sxill guided 
by an alert mind and records are broken. 
The same result might have been obtain- 
ed after a layoff period followed by care- 
ful review and intensive effort. 


You come out on a higher level than 
ever before. You will go through a sea- 
son and have a sophomore reach his peak 
alone about the second Saturday in May; 
the third Saturday he will do worse. He 
has gone stale but you could bring that 
boy out of that by saving him for just 
the last two meets. What hapnens to 
him? First of all, he hasn’t got the back- 
ground, and second he is too nervous. He 
dreams of each Saturday and what he is 
going to do and comes to the point where 
he has no more nervous energy and no 
more will power, so that these slumps 
are nervous and not entirely physical. 
You have to encourage the boy by telling 
him that next year he will be stronger. 
My hoys are always better as seniors. I 
like that but when sophomores go wrong 
I just tell them I know how much more 
is in them, “Next year will be better.” 


MR. TOOTELL: “Thank you very much 
Billy. Now Tom, if you will carry on.” 


MR. JONES (Wisconsin): My program 
is much the same as Billy’s. However, I 
stress technique a bit more in the fresh- 
man and sophomore vears. Perhaps Billy 
just skipped this point in his discussion. 


I think ‘we could all benefit by paying 
more attention to beginners wh» possess 
the physical and mental qualities that 
make long distance runners. In finding 
material for my teams, here is one thing 
I do that may interest you. In the fall 
after the freshmen (about 2500) have 
been given phwsical examinations, I se- 
cure from the Student Clinic the names 
of all of those who have a heart rate be- 
low 70 (aboyt 300) together with their 
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weight, height sitting and height stand- 
ing, and their vital capacity. The slow 
heart rate to my mind is an indication of 
physical ability. In 1926 the highest pulse 
rate on the Conference Championship 
Team was 62—the low- 
est 52. The most vital 
factors in being able to 
run long races is the 
oxygen capacity of a 
runner and the speed 
with which he can eli- 
minate lactic acid. 


The mental qualities 
a man possesses need 
study and cultivating 
after you have found 
his vital capacity 
(horsepower,) He must 
be ambitious, a good 
trainer, not easily 
discouraged, and above 
all, willing to work 
hard. He must also pos- 
sess nervous stability. 


As long as Billy o- 
mitted discussing tech- 
nique, I am going to 
take a few minutes and 
point out the things I 
emphasize. Let’s start with the foot, 
which should be placed on the ground 
pointing straight ahead—not toeing out. 
It should be planed as it is brought for- 
ward in the stride so that the landing is 
on the ball, then gently settling down on 
the heel. I stress ankle suppleness and 
relaxation a great deal. The heel should 
be down in the center of the stride. If 
you watch the footwork of Cunningham, 
Lash, Fenske, Rice, Zamperini and other 
good distance runners, you will see this 
point well illustrated. It is rather hard 
to describe but occurs in this order—kick- 
off, planing, landing on the ball of the 
foot, relaxing the ankle, touching the 
heel, a straight leg, allowing a slight 
rest on the bone, then a slight knee bend 
and a falling forward action. This allows 
full ankle leverage as you drive off at 
the start of the next stride. 


DEMONSTRATION—The heel isn’t 
down here flat, but is raised a little. It’s 
down as this knee is passing the leg un- 


der the body. 


I think it’s a mistake to emphasize 
length of stride. A distance runner does 
most of his work with the lower leg and 
his stride depends on his strength. For 





Tom Jones, Wisconsin 


this reason I think he should be allowed 

to carry his own stride. However, we 

should give suppling exercises for the 

hip muscles so that the runner gets a 

maximum stride that he can carry with 
ease after he has loos- 
ened up. 


The timing of the 
drive is very import- 
ant. If a man drives off 
when his foot is direct- 
ly under him he is lift- 
ing his body, not plac- 
ing or pushing his foot. 
To illustrate this point, 
I usually take one man 
from my cross-country 
squad and have him do 
nothing but heel rais- 
ing in one spot in the 
training room (about 
70 times per minute) 
while the others run 
four miles in about 
twenty-two minutes. 
The man who is going 
nowhere doing heel- 
raising will tie-up and 
have to stop four or 
five times during the 
period. 


We should try and get our runners to 
move out without lifting the trunk, and 
this can only be done by allowing the 
trunk to pass over the center of gravity 
before the foot drive. It’s timing the 
kick. These are fundamentals in  tech- 
nique that I go over very carefully with 
freshman and sophomores. 1 do not try 
to change the style of juniors and seniors 
but accept them as they are. 


The body, of course, should be carried 
as relaxed as possible and still maintain 
balance—just enough tenseness in the 
muscles to carry the trunk. 'The muscles 
of the arms, wrists, and hands should be 
relaxed, especially the inside ones. How- 
ever, this depends upon whether you are 
coaching the English or Finnish style of 
arm carriage. I am speaking of what is 
usually thought of as the English or A- 
merican style. 


I also emphasize the relaxation of the 
throat muscles and believe a man should 
run with his mouth partly open so that 
he breathes through his mouth as well 
as his nose. If the muscles around the 
mouth are tense, so are those around the 
breathing apparatus. 

















































































































































































The wrist of course should be quite re- 
laxed, the hands semi-cupped, the elbows 
set lightly (not dog paddling) and the 
eyes fairly, well ahead. If you are coach- 
ing a following race, the eyes should be 
set on the back of the men ahead. I 
think there is an advantage in having 
the eyes stable in a race. 


I also try to teach a man a_ breathing 
cycle so that he will inhale while he is 
taking two strides and then exhale while 
he is taking two more. 


My schedule of work is practically the 
same as Billy’s, but I perhaps coach more 
of the following ty runner, putting 
the burden of setting the pace on the 
other fellow. However, I don’t do so con- 
tinually. My men will go out and set the 
pace if it doesn’t suit them. Some men 
run better if they set their own pace. I 
want a man to know pace and go out and 
set it if it isn’t right. The Jonger I coach, 
the more I believe in even pace. I used 
to believe in a fairly fast first quarter, 
then a slow second and third, and all you 
have in the fourth. I do the same now to 
a certain extent; however, I think if you 
are training for a 4:08 mile, the best way 
to run it is by :62 quarters. 


My daily schedule is about as follows: 


Monday—Assuming that it is in the 
competitive season and the runner ran a 
race the previous Saturday, I think a 
- miler should plan his work for the week 
and also his race for the coming Saturday. 
The work Monday should consist of a 
warmup period of thirty minutes—run- 
ning, jogging, striding, and walking. In- 
cluded in this period would be about ten 
minutes of body conditioning exercises-— 
mainly stretching. Then an endurance 
workout over one and a half miles, pull- 
ing up with a good burst of speed the 
last 200 yards; then walk and jog to tap- 
er down. 


Tuesday—This should be a speed work- 
out. After the usual thirty minute warm- 
up period, take a mile and a quarter in 
alternate quarters, the first, third and 
last fast and the second and fourth slow 
pod Then walk and jog a hit to taper 

own. 


Wednesday—Start with the usual 
warmup. Then take a judgment of pace 
workout by running three-quarters at 
racing speed or a little better, timed ac- 
cording to quarters. Rest by walking or 


jogging, then take two 150 yard wind- 
sprints or brushes of speed. 

Thursday—Same warmup as advised 
for Monday. Then go through a _ mile, 
taking the first half at racing speed (the 
speed at which you run your best race), 
slowing down the next 660 yards and 
pulling up the last 220. 


-Friday—Rest or take a very easy werk- 
out. Go out and take the usual stretch- 
ing and suppling exercises. Then jog an 
easy half or three quarters. 


Saturday—Eat a very light lunch or a 
little breakfast at 10:30 or 11:00 if the 
race is at 2:00. Report at the training 
room at 1:00, dress and take the usual 
daily warmup; then go into the training 
room and rest until ten minutes before 
your race starts. 


Not every man does the same daily 
work—it varies with the individual. 
Track coaching, I think, is individual 
coaching. However, I try to get my squad 
to report in a group in the early part of 
the season because the boys enjoy work- 
ing that way. Shot putters have a lot of 
fun working together. Also six or seven 
distance men work together, one alter- 
nating with another to set the pace. It 
serves the purpose and much better work 
is done at the same time. Some men will 
improve faster by working alone as the 
season moves along because of their ner- 
vous makeup. Some men are like race 
horses. Put them running with another 
and their competitive spirit is up, the ad- 
renalin starts to flow, and at the end of 
the season you have drained that type of 
runner of something that makes winners. 


I pay a great deal of attention to the 
warmup for distant men. My men in 
warming up will run two or three miles 
before they come up for their assigned 
work for the day. We work a great deal 
on the grass at the end of the season, 
and during this time we also warmup 
mostly with suppling exercises—bending 
and alternating jogging, sprinting, strid- 
ing, and taking windsprints. The wind- 
sprints usually come after the regular 
work which I call the peak work of the 
day. 


The tactics of distance running varies 
with the men. If a man can’t sprint he 
will keep the pace even and strong. If he 
can sprint at the finish he need not be 
afraid to follow the leader. Going around 
the curve, I would rather have a man 
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keep his stride on the outside than drop 
back and break it. 


MR. TOOTELL: Now John P. Nicholson 
will give us some of his ideas on the same 
subject. Mr. Nicholson. 


MR. NiCHOLSON 
(Notre Dame): In ath- 





changed very little since I was an athlete; 
in fact, whenever I have deviated from 
my original program of very easy jogging 
and loosening up work on Monday, work- 
ing fairly hard on Tuesday, work- 
ing hardest on Wednesday, and practi- 
cally resting Thursday 
and Friday, I have 
always come to grief. 





letics, boys may be put 
into two types: the 
phlegmatic type and 
the nervous type. The 
phlegmatic type, we 
must key up; the ner- 
vous type, calm down. 
You may have asprint- 
er or jumper who is of 
the nervous type, but 
a true distance runncr 
should be made the 
phlegmatic type. He 
must have sound sense. 
He must say to him- 
self, “I can run a race 
in such and so time. If 
I run that race and | 
am beaten, | will have 
no regrets. If another 
man is running faster 
than I would like io go, 
he is either one of two 
things; he is better 
than I am or he is 
bluffing.” 





The distance runner makes a fine citi- 
zen, one of the plugging type. He is al- 
ways emotionally stable. 


In order to make a distance man run 
his own race—a race not over his capa- 
bilities—he must become watch con- 
scious. He must know to a second how 
fast he is running each lap. He must 
build a watch in his head. I know I differ 
a lot with many coaches who do not like 
to work the boy against the watch. They 
feel that he is likely to be run out—ex- 
hausted—-by this practice. I disagree. I 
think that the watch is the only thing 
that can tell whether a man is running 
half-effort, three-quarters effort or full 
effort, and if you tell the boy each quar- 
ter how fast he is running, he learns to 
develop this watch that is in his head; 
otherwise, if run without the watch, he 
is either iikely to run too hard or to loaf 
entirely too much. 


My ideas in regard to training 100 
yard men, high hurdlers, high jumpers, 
broad jumpers, and pole valuters have 








John P. Nicholson, Notre Dame 


In working quarter 
milers, half milers, 
milers, and two milers; 
however, the older [ 
get the tougher I get 
and the harder I work 
them. These athletes 
from the quarter on up 
must have endurance, 
and they can get en- 
durance only through 
running. I believe that 
a man on Monday 
should be worked one 
and a half times his 
distance at a fairly 
good pace. He doesn’t 
like to run on Monday. 
Emotionally and physi- 
cally, he is at a low ebh, 
but now if you drive 
him through one and 
one-half times the dis- 
tance at a conditioning, 
though not exhausting 
pace, you will have taught him to do what 
one must do in running, punish himself, 
when it is distasteful for him to do so. I 
do not believe in any speed work on 
Monday. Muscles tend to injury under 
speed work, but the over-distance work 
is not generally dangerous. As an aside 
here, I might say that over a period of 
years my system has produced more 
good half-milers than at any other dis- 
tance. I think this is true because when I 
first size up an athlete, I am instinctive- 
ly always looking for the great one. I 
feel that a boy to be a great quarter 
miler, must be a near great sprinter; to 
be a miler, he must be a good long dis- 
tance man over cross-country, etc. Most 
boys do not seem to have these qualities; 
therefore, instinctively I put them at 
the half -mile—with the hope that they 
may be great there—I do not know why. 





Coming back to what I said in regard 
to working the boys, I took a year off 
some years ago and used my mei as 
guinea-pigs. I found best results were 
obtained if I gave my quarter-milers, 
half-milers, one milers and two-milers 
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over-distance work at a fairly good pace 
on Monday; sprint work of the repeating 
type—say four 220’s on Tuesday for half- 
milers at five minutes apart at fast 
half-mile pace, or four quarter-miles 
five minutes apart at a fair mile pace; 
then on Wednesday gave the boys a 
three-quarter distance work-out at rac- 
ing speed for the distance. (I will ex- 
plain further: say, for instance, we have 
a boy capable of 1:58 for the half-mile. 
He will run the 660 on Wednesday in 1:27, 
or if we have a boy capable of running a 
mile in 4:25, he will rum the three-quar- 
ter mile on Wednesday in 5:18. This I 
follow after a short rest of a sprint of a 
quarter-mile or a good sound 220.) Thurs- 
day the work is lightened up even more. 
I turn to pace work. The boy will run 
half the distance at racing speed for the 
distance, rest and then run a quarter of 
the distance at racing speed for the dis- 
tance. Friday is a rest day or a light jog. 


Now if you will look over this schedule, 
you will find that you get two pretty 
hard days’ work out of this system: Mon- 
day and Wednesday. Tuesday’s work 
might be lighter than I have indicated. 
It must be hard enough, but not at all 
exhausting. Now I find this system bet- 
ter than the old system of working hard 
on Tuesday and Wednesday, because if 
you work them hard on Tuesday, the 
fatigue may not allow you to work as 
hard as you would like on Wednesday, so 
that you do not get two good day’s work 
besides the race on Saturday or lime 
trial. 


One thing that worried me all my 
coaching life, I have of late years solved 
to my satsfaction. This is the worry 
caused by frequent bad races during the 
season. When a boy ran well one Satur- 
day and did not repeat the next Satur- 
day, it always worried me. [ felt that I 
had worked him too hard during the 
week and that his bad performance was 
my fault. I have built up a sense, which 
most coaches have, of when a boy is go- 
ing to have a bad dai, but I have never 
been able to dodge those bad days, so if 
I see one coming up the following Satur- 
day, I simply ignore it; work the boy as 
hard or possibly harder than normal, 
knowing that when he comes out of this 
slump he will be even better and strong- 
er than he would have been had I rested 
him. The point that I make is that rest 
does no good. It seems to take exactly 
ten days for a boy to come out of a slump. 











Strange to say, these slumps come in 
deeper hollows early in the season. The 
longer the season goes on, the shallower 
is the dip in the graph of his perform- 
ance. You would be surprised early in 
the season to find a half-miler or a miler 
give a good sound performance, and then 
you will be depressed by the performance 
he puts on the next Saturday. You will 
blame yourself. There is no one to 
blame. The boy is not in good enough 
physical condition to hold a high rate of 
performance that early in the season, so 
simply forget it. If you wish to have 
your boy run his best race, you must 
have meets at least ten days to two 
weeks apart in order to accomplish this; 
however, at the end of the season I find 
that boys can run twice a week with 
rest in between and run up to a_ high 
standard each performance. 


As for stride, I believe, as we all do, 
that the first principle of striding is 
relaxation. I also believe that many 
coaches have a tendency to teach their 
men to over-stride. Each man has a 
stride length which is right and proper 
for him. 'The really short striding fellow 
must have it lengthened, not too much. 
The “seven league boot” runners must 
have them shortened. Too long a stride 
wears them out, but as to how that 
stride shall be accomplished is an indi- 
vidual thing. Just because Nurmi ran 
very erect, with his head back, hitting 
on his heels, with his arms across him, is 
no reason why every distance runner 
should do likewise. His individuality 
must come into play. I should say that 
there are two styles of running; The 
Finnish style, in which they run erect; 
and the English style, in which the run- 
ner does not lift his knees very high, 
leans forward fairly far and runs with 
his hands very low. I think some run- 
ners can do best with the Finnish style 
and others best with the English style. 
On the other hand, I believe that the 
average boy’s stride must be developed 
for at least his Freshman year. 


To illustrate my last remark, when 
Rice first came to Notre Dame he was 
a very short striding boy, very sloppy, 
but he had a wonderful kick at the end 
of every race. I took him and ran him 
quarter miles after quarter miles against 
the watch at moderate speeds, trying to 
develop his stride. It was hard work, 
and exhausting work, because his mus- 
cles were not used to it. By the middle of 
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his Sophomore year, he had developed 
a longer stride, but he had lost his short 
kick. He was not able to give that 
blinding speed with which you have 
seen him run this year, so for a month 
or so we worked on striding and then 
shortening up and sprinting, striding 
and sprinting, until finally his old fin- 
ishing ability came back and he was 
both able to stand a good pace and still 
have this very fine finishing kick left. 


Tom Jones just a minute ago stressed 
that there was no such thing as a change 
of pace in a distance run. He, like my- 
self, wants rhythm; to have the race di- 
vided up into two equal parts and have 
the man run these parts in the same 
time. I differ with him on one respect; 
however, I believe that the sprint de- 
mands a change of pace. I believe Tom 
does, too, only he didn’t stress it. The 
very fact that you go from using one 
set of muscles to a slightly different set 
freshens up the athlete and gives him 
added power and speed. During most of 
the race the athlete should use the 
stride at an even pace, but he should use 
a different pace in finishing up. When it 
comes to the finish, he should take the 
stride which best fits him for say a 300 
yard dash. Now some runners do best at 
the finish with the long stride, that is 
true. Their pace, then, during most of 
the race should be clipped, so that, they 
will have some slack to let out when 
they go into their stride. Other runners 
will run 300 yards best with a short 
stride. These men should have a longer 
stride during most of the race, and I 
think that Rice illustrates this. His fin- 
ishing stride is a short, choppy one. 
Naturally, a man who goes into a long 
stride, should have a long finish, say of 
anywhere from 300 yards to 660 yards. 
The man who uses the short stride, how- 
ever, should start his finish anywhere 
from 150 to 300 yards from home. This 
is simply common sense. The short stride 
goes at a higher rate per hcur than the 
long stride, but will not last as far. I be- 
lieve that every man should have a fin- 
ish and that he should not try to win 
the race by sheer pace. This procedure 
of trying to run the legs off of his com- 
petitors generally ends up in his run- 
ning the legs off himself. 


Now as to rhythm; I certainly believe 
in rhythm to the nth degree. For in- 
stance: a mile runner in a big field 
might have to chop his stride in order 


to get close to the pole and save ground. 
I would rather see him run wide, keep 
a steady stride, and thereby hold that 
fine, economic rhythm. 


MR. TOOTELL: Thank you, Nick. We 
are going to be pressed for time, as 
usual, but we will have a short question 
period. J’d like to make the questions 
brief and I am sure that Nick and Billy 
and Tom will answer them to the point 
as near as possible. Then we will hear 
Dean and Brutus on the broad jump. 
And now for the questions. Mr. Hayes, 
what do you do with your boys after 
you get through your cross country sea- 
son? I mean boys who run outdoors in 
the spring. If you give both, like you are 
preparing for the indoor season, and 
then always run outdoors those. who 
have run outdoor cross country, and al- 
so those who do not run in the winter 
but are going to have competition in the 
spring. Do you let them off after cross 
country season? 


MR. HAYES: Formerly when we had 
no indoor season during the months of 
January, February and March after 
cross country was over I gave them a 
change of activity. I think, runners, if 
you have a good floor, can play basket- 
ball and do a lot of things that are fun, 
but I do have them run some each week 
but I do not have them run every day, 
and if the boy has an objective, that is, 
if he wants to become a quarter-miler or 
a half-miler or a miler or anything else 
he would like to become—I have him 
keep that in mind and what little 
running he does then will be something 
preparing him for his event. You 
keep in mind development. I always 
keep that in mind because I think 
that that is very necessary so far 
as the mental side of the boy 
toward his work is concerned, but 
I do keep play in mind, I don’t think 
you can grind and grind and grind on 
work and get results. You have to give 
them a change of activity and of course 
I have had boys who wanted to play 
basketball and box. I do not like for 
them to wrestle too much, but wrest- 
ling is very good for some. They get 
their body work that way, and I keep up 
their body work and general develop- 
ment. As far as strength is concerned I 
keep this in mind all the time but I do not 
permit them to take too much apparatus 
work except in the case of men working 
on the field events. I do not think it 
helps a runner to develop heavy muscle. 
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We try to keep coordination in mind 
and give them as much fun as we can. 
There are a lot of games they can play 
and then those who really want to, can 
go outside and do whatever they want to 
in the way of running, but we do not al- 
here strictly to a schedule, we just try 
to keep in mind what the boy is going 
to become in the spring. Some of them 
may have a weakness, and most boys do 
have a weakness somewhere; we try to 
correct that during the intermediate 
stage. 


MR. SIMPSON (Missouri): You say 
that you don’t rest the boys much. What 
do you do then? 


MR. NICHOLSON: I would say that a 
lot of erroneous ideas exist then. I was 
talking about the regular schedule, you 
see. Weight is considered. You have got 
to take a couple of weeks in the early 
season to find out what the best run- 
ning weight for a boy is. Lots of times a 
boy wi!l run better at 135 than at 140 
pounds. You exveriment around a little 
bit with that. Put certainly you have io 
take the individual boy and work him 
sometimes three times a week. I really 
believe that lots of times a boy will run 
better who has had, the background. but 
it must be there. He may have to have 
three or four ye*rs of real hard cross 
country running. In the junior or senior 
year you might work him less. It is an 
individual case all the way through. 
What I am tnying to get across is that 
we coaches were gentle and nice to the 
boys. Not to them! Let them have it. 


MR. JONES: Long distance is the best 
way. That comes in the sprinting stride, 
doesn’t it? It comes in the sprinting 
stride and I find that cross country work 
in long distance running is running 
down way lower, that is with the lower 
part of the leg. You don’t bring the up- 
per part of the leg into play much. You 
do most of your work with the lower 
part of the leg and I think that that will 
correct this lifting. 


MR. HAYES: In that connection why 
don’t you,run him up hill? That will cure 
him. 


MR. JONES: I don’t see any reason 
why—most of my practice is Monday's 
work. In shoes, the early work in cross 
country shoes, but there is a definite 
work in the other shoes. There is one 
point that I meant to speak of, and that is 
the breathing. The best way to preach 


breathing is the quiet relaxation, but I 
don’t try to coach it. You can’t do that. 
I try to coach a cycle of breathing--a 
cycle of four steps. Inhale while you 
take two and exhale while you take two 
and develop that into making it a habit 
of getting into the cycle definitely. Your 
runners always need more air and they 
speed up with breathing. In cold weather 
we breathe through the nose. We prac- 
tice holding our breath a little bit. I 
think it develops the tissues of the 
breathing apparatus. When the air is 
cold I just use an old steam boiler with 
benzoin and boric acid set up in a room, 
They take a whiff of that in the nose. 
It toughens the tissues of the breathing 
apparatus. I find also that it toughens 
the hands of the hammer thrower. 


QUESTION: Have you tried this gela- 
tin solution? 


MR. JONES: It hasn’t hurt them. You 
will see Saturday whether or not it has 
done any good. Also those packets Dr. 
Casmire has made an experiment of. It 
is very good scientifically. I don’t think 
that it has been done over a long period 
of time to get real results. His results 
are very good. It encouraged me to try 
the thing at least. For the last two 
weeks we have tried it every day. Have 
you tried it, Billy? 


MR. HAYES: I haven’t tried it enough 
fer it to be worth anything. 


MR. TEMPLETON (Stanford): You 
are liable to be in a bad waiy if you for- 
get your gelatin. 


MR. SIMPSON: What kind of a meal 
does Greg Rice eat before he runs? 


MR. NICHOLSON (Notre Dame): 
Three hours before he runs a little 
honey and posched egg, toast and tea. 


Just a regular old meal. 


QUESTION: Do you have boys who 
would rather not eat? 


MR. NICHOLSON: Yes, I do. 
QUESTION: Do you make them eat 


anyway? , 


MR. NICHOLSON: No, I don’t. You 
are speaking about running. J like to 
have them run at two o'clock. Thev 
might want to eat at eleven o’cleck. If 
so, he takes something so that it is pos- 
sible for his tummy to kid itself. 


MR. TOOTELL: This will close our 
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discussion on distance running. Dink 
Templeton will now tell us something 
about the shot put and discus throw. In 
his 17 or 18 years at Stanford, Dink has 
had some of the country’s outstanding 
weight men, and we 
hope to hear some of 
his secrets. Following 





this presentation and 
discussion, we _ shall 
adjourn until tomor- 
row morning at 9:30. 


THE SHOT PUT AND 
DISCUS THROW 


MR. TEMPLETON: 
I think the best way 
to get to this is to take 
correct footing and 
throwing positions and 
consider the _ differ- 
ences in them. So, just 
get down there (Too- 
tell models) like you 
are about to put, that 
is, in standing posi- 
tion. In the shot, the 
ordinary good shot 
putter has a slow hip 
action which enables. 
his hips to stay behind the shot all the 
way. It gives him a feeling that every- 
body tries to get of having the shoulder 
behind the shot. His hips will not only 
come through but carry the weight clear 
forward. With your right shoulder back 
as far as you can get it, you will have 





your head back and feel like you are- 


pivoted way around. But you can’t be 
far around. You will lose your body 
drive forward and you will lose your 
body lift which is the pushing into it, 
and you will have very little force left 
except your momentum across the cir- 
cle and the strength of your arm alone. 
Inasmuch as you are not in position to 
put naturally up in the air from this po- 
sition, you can’t get reach or height out 
of it. You deliberately change the 
groove that your shot is in and shove 
it. 


I think that there has been quite a 
controversy about the position of the 
left foot. resulting in mistaken beliefs 
which ruin the shot putter. With the left 
toe a little behind the line of the ex- 
pected put, the forward. knee bent a lit- 
tle, the back knee a good deal, the body 
bent a little forward at the waist and 
hips straight-—-from that position you 





R. F. Templeton, Stanford 





will find that most boys will be able to 
get through their put and shove a lot 
better than if they land with the left 
foot forward, straight ahead of the 
right. That way it ties up the action of 
the hips so that the 
only way you can ac- 
tually get through 
your put is by getting 
your right foot and re- 
versing it, in. which 
case you get practica}- 
ly no drive from the 
ground. 


f 





Your fundamental 
distinction between a 
good discus thrower 
and a good shot putter 
is in the natural feel 
of his hip action. A! 
sluggish pair of hips 
means®*a pretty good 
shot putter. That isn/t 
hard to teach. It also 
means that he will 
have a pretty hard 
time getting .a discus 
throw. The discus has 
got to go dragging all 
the way around. If it 
ever gets up farther than it should be 
you can never catch up with jyour hips 
again to start the throw. If it is drag- 
ging way back then if you land with 
your hips pivoted around and drag the 
discus after you do much better. Then 
the first part of the throw should be a 
good quick snap of the hips’ action to 
start the discus with a great deal of mo- 
mentum but without any jerks at all.. 
This is the same hip action as the base- 
ball thrower’s in which he starts his 
throw and picks up his momentum with 
his hand by snapping his hips at the 
start. If in attempting to do that he 
should actually land with his hips com- 
pletely turned he not only gets his hips 
clear through so they cannot get 
enough speed but also they go too far 
forward and land too far ahead. 


It is perfectly possible for some good 
shot putters to be good discus throwers. 
It isn’t exactly the most natural thing 
for the fellow who has a type of hip ac- 
tion to be competent at both although 
the difference is in the hip action in the 
two different events. If the action is 
watched and taken care of and he 
learns to use his I see no reason why a 
man can’t do equally good in both shot 
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and discus. I have a boy named Ander- 
son now whose hip action is a whole lot 
better suited to the discus than the shot. 
It is fast—really fast, and the only rea- 
son he can be a shot putter at all 
is that he has a tremendous amount of 
power in his arms and shoulders. He 
comes up wide open, and BOOM! And it 
is the most terrible putting in the world, 
but the thing that gives it the impetus 
is the power. It has been only two years 
since I had a pretty tough time talking 
him into trying the shot at all. He does- 
n't like the discus now and already he 
has gotten to the place where he won't 
throw the discus because he doesn’t feel 
that power like when he throws the shot. 
He is really better suited to be a discus 
thrower than a shot putter. He does 
have the power to do that thing which 
has always been considered pretty much 
of an impossibility, of landing without 
any great amount of hip pivot to come 
in behind the shot and still with lots of 
lift. He can’t get enough on the snap at 
the start so that with his tremendous 
amount of power in the first part of the 
push he can actually get fairly well 
through the put if he handles it right. 
I think without any question that the 
~est important thing you can get out of 
the shot is to be able to take the momen- 
tum gained by going across the circle 
and use it in your actual put, which 
means that when you do land you cannot 
stop without. losing that momentum. but 
more than that vou lose a lot more than 
momentum by that stop. The natur>! 
tendency that every shot putter has is 
to land first with the right foot and then 
the left, but train them to land after the 
hon and with the left foot just ready to 


hit with the right, and then vou have a , 


feeling that you have straicht power, 
ond you feel that the shot is due for a 
long drive. 


The only way that I can see is for the 
two feet to hit the ground aJmost simul- 
taneously and if a fellow doesn’t time 
just right he has a difficultv in learning 
to do that. If he doesn’t hit exactly at 
the same time then the chances are his 
weight will be too much forward and he 
won’t have the feeling of leanine way 
back where his momentum would con- 
tinually help him. If his left toe is 
just about on the landing with the 
right foot and it comes down normally 
instead of holding it vp as he lands. he 
can hardly get away from a continuing 
momentum going right straight. I think 


that is the feeling which was behind the © 


old rocker theory where they thought © | 


that if you landed with your foot way © 
up you had that continuing motion, but — 
it takes too long a time to do that,, when 
you land with your left very high. It is 
practically impossible to get away from 
a complete stop, in which case you 
might just as well be putting from a 
stand. Now I seriously am beginning to | 
wonder if to some of these shot putters 
the hop is of any use anyway. Anderson 
puts 52 feet from a stand. It is a funny 
thing that a fellow starting to work up 
his put—it seems that if he can get fifty 
feet without crossing the circle—he is 
bound to put 55 feet with the added mo- 
mentum. I once worked on the standing 
put and got it over 50 feet and couldn’t 
put it any further from the hop, and 
that always puzzled me until now. I 
think I know the reason why you can’t 
work up to the maximum from. a stand. 
ing put and expect to be able to use your 
same form from a hop. From a standing 
put if you just work into it with a pivot 
you haven’t a tendency of coming way 
back, which makes it impossible for you 
to go through with a straight drive so 
that you can come back as far as you 
want and still be in good position to drive 
straight. But when you take the hop 
that left foot doesn’t come down on the 
ground. You think you are landing the 
same but you aren’t, 


There is something about that stand- 
ing put, once the boy starts getting it out 


. there, he dislikes, and he can’t resist 


working on it and trying to get further 
and further. I have never had or seen a 
shot putter who came anywhere near 
close to that (50 feet) who was able to 
take a hop and come further than he 
could from a stand. I have sensed that 
that is the reason for it. Nearly every 
shot putter I ever got from high school 
was taught a form with a particular an- 
gle to it which seems to be almost na- 
tion wide. In Ralph Rose’s putting, and 
I saw him a good many times, he always 
faced about 45 degrees. He began with 
the left foot back, started across and 
turned in the air to almost 90 degrees, 
landed and then put. I don’t know any 
short cut to get that out of a fellow’s 
form who is learning it in high school. 


I have a sophomore who puts over 50 
feet this year and who has the same 
kind of timing coordination as Johnny — 
Lyman (Stanford ’36). He has that © 
swing. That rhythmical swing. I have © 














































































and 
Tees, 







1001. 


er 50 
same 
hnny 








that 
































worked two years on him to get him 
so you would swear you couldn’t see any 
part of that shoulder lifting across there 
and still if you watched that for any 
length of time you will have your suspi- 
cions that it is there and when he starts 
to put harder the farther he goes. 


Boyd Comstock, who is coaching in 
Italy, has done some interesting things. 
He has a theory over there that Italians 
have such a disposition that they must 
all do a thing exactly the same way, 
there being no individual differences in 
any lot. So he works them a while and 
he makes out a form for any event 
which must be the standard form, and 
he has a certain number of instructions 
and instructors assigned to that form 
and he teaches them each position of 
that form. As near as [I could get it in 
the shot you face ahead completely. Take 
your leg springing forward hop and 
land in position coming to a stop with 
your stomach forward and out and the 
big muscles of the stomach are used in 
putting that shot. Every time a fellow 
thought he would put and thought he 
might cheat a little and not put exactly 
to form, the minute he did an instructor 
would pop up and call him on it. I don’t 
see how anybody can take any definite 
theory of form in an event like the shot 
and say what to do any more than a fan- 
cy dancer flying through the air. You 
can’t take a form and say that that is 
the way you have to put the shot. I 
think there are certain fundamentals 
which have to be applied more or less. 
One fundamental of course is that you 
must have that right foot on the ground 
so that you drive off of it and you must 
not start your reverse too soon or your 
drive will be lost. Half or maybe more of 
shot putters have gotten so now they 
don’t really reverse at all. Anderson has 
gotten that way for me. It does cure the 
fault of reversing too soon. I will never 
be able to believe that it is as effective 
a method as a reverse properly done be- 
cause I know that when the reverse is 
properly done the shot is actuated by 
the right foot, but I hawe never seen a 
shot putter who hasn’t one time or an- 
other developed the fault of reversing 
too soon, which means that he has no 
punch in it at all. He feels like a fighter 
without a foundation. Also it is like the 
fancy football halfback who does that 
pretty rolling block and nobody ever 
gets taken out. 


In going through any particular kind 
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of form you have got to try to get used 
to forgetting distance completely for a 
while. If you can do that then perhaps 
you can get your form. You can get to 
the place where you can stand up and 
start your hop and get across the circle 
and feel just like a pitcher does taking 
the wind up. The shot putter has no 
right to start to put the shot on the hop. 
It is in the crouch that he feels like he is 
trying to put. The other should be a pre- 
paratory feeling. It is almost impossible 
to teach a fellow that in a short period 
of time and if you concentrate too 
strongly on attempting to give him that 
pretty form and that nice feeling, that 
shot becomes too heavy for them and it 
doesn’t go for them any more. You have 
got to strike a happy medium some- 
where and work for form in an attempt 
to pay no attention to distance what- 
ever. In doing that you are better off 
than to make them put far. Otherwise 
they feel like they are putting with 
about 50 per cent effort and then by 
gosh they can’t go out and put this thing 
to save their lives. On the other hand if 
a fellow gets out and puts for three 
hours a day, effort has got to go some- 
where pretty soon. The trouble is not 
many fellows want to do it, that fis, for 
more than two or three days. If you try 
to make them do it, they are ruined. ie 
a shot putter thinks he is working 

hard, just ask him what he would pHs 
do, get four bits an hour, swinging a 
pick and shovel or putting the shot for 
eight hours a day, and see what he tells 
you for eight hours a day for 50 cents an 
hour. If a shot putter was made to put 
as a day laborer he would learn to put 
the shot just as well and learn control 
like a greenhorn going up into the 
woods and swinging an axe. He tears his 
hands apart inside of a half hour but he 
can’t quit. He keeps on working at least 
and he becomes a pretty good woods- 
man, or the same if any other kind of 
person were to develop like that. The 
best thing I know is for the fellow to 
become disgusted with being beaten a 
little bit too much. Then he is liable to 
go out there and really give that shot a 
wrestle. During that time he is bound 
to learn a great deal about control. 


In the shot and discus there is a 
blind spot in which the competitor actu- 
ally loses sight of what he is doing and 
that is just before he starts the heave 
and goes into it. His head is liable tc be 
up and back and he doesn’t know it. All 
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he thinks of is that he is going to give 
it everything he has. It is the same with 
the discus. I don’t think you could ex- 
pect a man with experience to get en- 
tirely away from it. I think Johnny Ly- 
man and Jack Torrance (Louisiana State 
’35) just about got to the place where 
they erased that blind spot, but with 
Anderson, he was blind from the time he 
first took his beginning spring. From 
there on he is blind. He doesn’t know 
anything that goes on. It is perfectly 
senseless to attempt to tell him what 
he is going to do. The only thing to do 
to get him any place will be to tell him 
to try to do anything over and over 
again. He is bound to get to the place 
ee pretty soon he will have some 
feeling of where he is and know what 
he is doing in different parts. 


In the discus you have a very similar 
song. It seems to be universally taught 
in high schools, and that fault in the 
discus is a waltz feeling. I guess it is 
taught because it gives the feeling of 
rhythm. If they have that rhythm they 
feel that the discus will go out farther. 
On the turn they just waltz up and down 
and up and down. They just cannot 
throw the discus that way. When you 
have a fellow come into that waltz in 
his form, it is a long, long hard puil to 
get it out of his system. That is the way 
it feels to him that he should throw the 
discus. It feels as though it were under 
control and smooth. If you can get him 
to go across the way he should with a lot 
of driving it feels awkward and so forth 
and he doesn’t like it. It is a matter of 
feeling, and there in the discus you have 
a blind spot waltz, but very experienced 
throwers have it and it certainly lasts a 
lot longer than any other event we 
have. It seems perfectly ridiculous that 
the hammer thrower can go out and turn 
three turns and have complete control 
in every part of his body. There are very 
few discus throwers who take the trouble 
to figure out that after all you only take 
one single turn to throw. They think 
that they wind up and from there on 
they just whirl and whirl and go some- 
where. The first thing that the discus 
thrower has got to learn by shadow work 
is to get across that circle and have 
some alertness of where he is. 


There used to be two different styles 
of getting across the circle and both of 
them are quite wrong. One style was to 
whirl way around, step, and throw. The 





other style was to jump from way back, : 
going high in the air with the first 
jump and go all the way around and then ~ 


land. With their whirling style there is 
no driving from the left leg to give you 
momentum, There is as much difference 
between that driving style and the right 
way as there is to walking up to a foot 
ball and kicking it, expecting to get mo- 
mentum with that drive. The other style 
of jumping all the way around simply 
uses that momentum going up in the air 
and when you land about that time you 
have no forward momentum at all. Just 
like you would stand there and throw it. 
About half way between those two 
styles of throwing is where you get your 
maximum speed of whirl and also your 
maximum drive. You whirl half way 
around until you are falling forward and 


then you turn and drive. You see, your: 


weight is forward and then you can 
drive as hard as you want and you won’t 
go up in the air, and then when you 
have turned your other half way around 
you land with weight on the rear foot. 
In attempting to throw the discus put 
your weight on the rear foot instead of 
on the forward foot so that in the pivot 
position at the start instead of raising 
that left leg up you bend your right 
knee at the start. The only thing that 
counts in getting low, is how far you get 
down on that right knee. Brace the left 
when you start. Don’t let it slip. Pivot 
against it. If it slides there there is no 
way from preventing the thrower from 
landing too far forward. You whir] in 
the leaning, falling foward position and 
your weight must be off balance for- 
ward and then you drive as hard as you 
want and you will lean quickly when 
you want to throw. Most discus throwers 
that, I know have got into this fornia and 
they can use it effectively, however in 
trying to do it, invariably they will fall 
too far forward and it is just murder. If 
they can get the feeling of going against 
this braced left leg, then they throw it 
in the natural groove and get much 
greater height than by shoving it into 
another groove. It has always been my 
idea that the most important thing for 
the discus thrower to do was to pivot his 
whole left side. Let it ride. Don’t under 
any circumstances start to whirl with 
the left shoulder and arm. If you de you 
have got to land wide open (chest out). 
You can’t help it. There is no way in the 
world of getting back again to position. 


Another thing is the question of your 
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of your 


height. You go as low down as you can. 
It is a pretty good thing to get as low 
as possible to get started right. But not 
with the head forward. That doesn’t go 
at all. That doesn’t mean a thing. If 
you stay straight out and come 
down two inches you are really getting 
down low. From that start you don’t have 
to attempt to stay down all the way and 


throw because if you do that you are not. 


helping yourself at all. You are landing 
squatting and without drive. The feeling 
should be that from the start you should 
continue to come up gradually all the 
way so that you will be up when in the 
throwing position. That would make 
your momentum in a slight upward 
plane and a continuous one, not bouncing 
up and down and breaking the continu- 
ity of the momentum so that you can 
actually be way up almost straight 
legged. You don’t have to be down low 
to throw. If this thing of figuring your 
start straight up and you whirl and pivot 
and then drop down low and then come 
up higher to throw—that is, { think, ev- 
ery bit as fallacious a way of getting in- 


to the discus as the waltz where you go 


down and break your momentum, or the 
jump in which you jump up into the air 
bounding clear around. That is practical- 
ly the same thing as when you stand up 
straight and then land in a nice squatted 
position. What do you want to be 
squatted for? You want to be where you 
can get every bit of leg drive. 


MR. TOOTELL: Would you tell the 
boys what you do with your men, take 
your shot putters and discus throwers, a 
fellow who doesn’t play football—what 
do you do with them in the fall and in 
the spring and how do you handle them? 


MR. TEMPLETON: Sometimes I think 
that I have a good idea about them and 
I tell them what they should do and: they 
tell me what they are going to do. Gen- 
erally a shot putter or discus thrower at 
that hasn’t much to do that would hurt 



















17 


them. I try to work the hell out of them 
and they try to ditch as much as possible. 
Some of them are that way. 


MR. SCHLADEMAN: How wide a 
stance should a man take at the front of 
the circle? 


MR. TEMPLETON: I don’t believe you 
can make a definite rule for anyone. You 
have got to watch a man throw and see 
how he goes up there in front before you 
can make any rules. Some of the shot 
putters have to have a pretty narrow 
stance when they take off so far across 
the circle like Bill Watson (‘Michigan’ 39) 
has been doing this year. That leaves 
about two feet but I would say that as a 
general rule the stance should be just 
about the same. The shot putter has to 
come from a long way back before he can 
get any traction to that foot. I don’t 
know whether yow could call it a matter 
of importance or not, but my idea has al- 
ways been to have it so, for anything to 
get any drive into it was impossible un- 
til his left foot made contact with the 
ground and he actually got traction from 
that left foot. That is perfectly normal, 
but to be with the left foot off of the 
ground with a heavy shot and attempt to 
suddenly get drive into it, I don’t believe 
it is possible to do that. 


MR. TOOTELL: Thank you, Dink, for 
new points of view on the shot and dis+ 
cus. This coneludes our program this 
morning. Tomorrow at 9:30 we _ shall 
meet in the Physical Education Building 
to resume our discussions on_ tech- 
nique. There will be further considera- 
tion of the weight events, a discussion of 
the broad jump and a presentation of 
findings with respect to the use of alco- 
hol and tobacco. This will be followed by 
our annual business meeting and elec- 
tion of association officers for 1939-40. 


This session is adjourned. 


Adjournment at 12:35 P. M. 





The meeting convened at 9:40 a. m., 
Fred Tootell presiding« 


PRESIDENT TOOTELL: This morning 
we shall resume our discussions on the 
weight events where 
we left otf yesterday. 


SECOND SESSION 
JUNE 23,1939 





a hope that he will some day give an ex- 
tra good performance. 


I may have the wrong idea about 


coaching but I let a boy do a thing as he 


wants to do it right 
from the start, and 





May I present to you 
Mr. Ward Haylett, 
Kansas State College. 


MR. HAYLETT: 
Hackney is a peculiar 
type of boy in two rez 
spects. I shouldn’t say 
peculiar, I should say 
exceptional. He has 
only one idea and that 
is to be the best in the 
world in whatever he 
is in, and [ think that 
is about the acme of 
ambition as far as an 
athlete is concerned, 
and if he doesn’t have 
some ambition of that 
kind naturally he is 
not going to get far. 
Hackney weighs about 
206 pounds at the pres- 
ent time. He has never 
weighed more than 211 pounds, so you 
realize that is not large in the sense of 
a lot of good shot putters. He does have 
very good muscle tone, good muscle con~ 
trol and coordination, etc. He does have a 
lot of speed and explosive power in his 
puts. At times he will not do well ex- 
cept maybe for one or two throws and 
other times he is just as consistent as he 
can be. In our meet with Oklahoma U., 
his second, third and fourth puts were 
54 feet two and seven-eighths inches, 54 
feet six inches and 54 feet one-fourth 
inch. I don’t know whether that was ever 
equalled before. The meet where he got 
the 55 feet 11 inches was an exceptional- 
ly good throw. There is a statement 
downtown that he has just done 56 feet 
4 inches in practice. He has never done 
further than he did out here Tuesday of 
this week in a legitimate throw. He may 
‘have done better but he fouled. The 
farthest legitimate practice put that he 
ever got was out here Tuesday. It was 
55 feet and a fraction of an inch. He has 
never failed to do less than a foot or 
more in competition over what he has 
been doing in practice so that gives me 











Ward Haylett, Kansas State College 


(is) 


then try to correct 
faults. I don’t tell him 
how first but I let him 
do it as he wants to 
and then try to analyze 
his faults and help cor- 
rect them. The main 
fault that he (Hack- 
ney) has is that usual- 
ly he goes too far 
across the circle on the 
first move. He is fast 
and strong and likes to 
fight that thing, and so 
he naturally generates 


first movement, so of- 
ten he will go so far 
beyond the center of 
the circle that he does- 
n't have time to pro- 
perly execute his next 
movement. He can’t 
get his foot out where 
it should be and he will drop it consider- 
ably to the left because of lack of room 
and his tail will drop and he will just 
really try to throw the shot. I always 
know that when he gets his good puts 
but he doesn’t go as far as usual across 
the circle. I think that is fundamental in 
all of our experiences. We have been 
shown that many times. Another thing 
that he quite often does, he gets quite 
a ways back with his shoulders. They are 
fairly straight. Then you will find him 
leaning a litle farther over on the start 
of his put than a lot of good men de. He 
will be more forward. We have found 
that by doing that he keeps it straighter 
as he goes across. If he starts up higher 
he will be back too far later, so he often 
gets a ways over forward. Of course if 
you get that to an extreme it would be 
detrimental. The next thing that I 
think is demonstrated in all shot putters, 
as far as I know anyway, any time that 
the elbow gets out and tyou get that sort 
of outdrop, as I call it, movement you 
are not going to get your distance. That 
is the thing, that Elmer often drops his 
hand a little bit lower than most putters 





a lot of power in that . 
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because of the idea of driving the shot 
straight through. That pushing will 
bring his elbow down and it is bound to 
go if you drive it right through, so it 
seems that he is getting a lower start 
than most shot putters do. 


Another thing about him—a lot of 
people have said that he was putting off 
one foot. Slow motion pictures show 
that to be erroneous. You will all agree 
that is impossible for a shot putter to 
get distance of that kind off cf one foot. 
But he is fast and he does have a tremen- 
dous amount of explosion at the end, and 
so he can reverse and follow through I 
think better than most of the shot put- 
ters who are perhaps larger, and a little 
slower in their action. A man who is slow; 
and doesn/t have the ability may have to 
stay planted longer and not finish and 
follow through as he does, but he does 


get a very good follow through on his ° 


puts. He is a horse for work. He likcs it. 
There isn’t anything that he would 
rather do than put the shot. During foot- 
ball he likes that, and he likes to wrestle. 
He didn’t have any indoor competition 
last year. This year he combined the two 
(wrestling and shot putting) and did 
more shot work this year by far than he 
did last year. I attribute a great deal of 
the improvement this year to that fact 
of course. He has volunteered wrestling 
but doesn’t expect to do it. He expects 
to put all his time on the shot next year. 
On a shot putter with his qualifications 
you might get some ideas that might be 
different than some of these boys who 
have been putting with a slower move- 
ment. He can start, and he has enough 
control even when he goes so fast, and 
still be set for the throw. A lot of men 
can’t control themselves like that. 


QUESTION: Where is his left foot ap- 
proximately at the end of the put? 


MR. HAYLETT: I think it is too far to 
the left. It will be around in back of him. 


QUESTION: Does his left hip cut? 


MR. HAYLETT: His tail is too low. 
He has enough power and his legs drive 
him through. If you have noticed several 
pictures of him and especially one that 
has been out around—there is a very 
distinct break in his knees. I know that 
was one of the best puts that he made. 
We have a picture which is unofficial ov 
the best mark that he ever got, and I 
never saw anything more nearly in line 
at all. He has a lot of power, and when 
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he gets the right line, or nearly right, 
the thing really goes. 


QUESTION: Two weeks before the 


conference meet how do you let him 


put? 


MR. HAYLETT: I told you that he 
likes to work. You have to drive him 
away. In the latter part of the season he 
would work hard on Monday and Tues- 
days and perhaps a little on Wednesday, 
with nothing on Thursday and Friday if 
he was going to have a meet on Satur- 
day, and then if he was going to have a 
meet on Friday and Saturday we worked 
him Monday and Tuesday and very little 
or perhaps not at all on Wednesday and 
Thursday. That is what we did this week 
for the meet here. Of course the week 
before the conference meet he hurt his 
hand and didn’t do anything at all that 
week. That is another thing. He may not 
be set for this meet. Soon after he was 
doing his best putting along the first 
and second week in May and in some way 
he fractured his middle knuckle, a line 
fracture. From the 19th of ‘May until the 
5th of June he didn’t do anythine and 
then he worked out once on the fifth and 
competed in a meet in Emporia’ on the 
seventh of June, and he worked out 
twice coming across to California and the 
first time he looked right after he was 
hurt, was at Gallup, New Mexico. when 
he did 54 feet four inches and that was 
the best put he ever made until last 
Tuesday. It might have been a_ good 
thing for him to get the rest. It might 
show up that he is not really set for the 
meet after all, even though he has been 
doing well. 


QUESTION: In the pictures that you 
have, when the shot leaves his hand, 
where is his right foot? 


MR. HAYLETT: It is beyond the cen- 
ter of the circle in most cases and of 
course it is pretty well in line. The left 
foot is off but it is still in contact. 


QUESTION: Does he weigh the same 
this year? 


MR. HAYLETT: He is lighter this 
year. His form is different, in a way. He 
started last year to put the shot and he 
went from almost nothing to 49 the first 
meet he was ever in. The next week he 
won at the Kansas and the next week at 
the Drake Relays. Fifty-one feet 10 
inches was the best that he got last year. 
He does four feet more this year so you 
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can see the difference. 


MR. JONES: Back to technique. As I 
have seen his pictures and seen him put, 
he has the same thing as Francis of Ne- 
braska, and I wondered how jou teach 
that follow through. The punch at the 
finish. There are two minor distinctions 
T have in that nart of technique. The fol- 
low through—they look as thev are roing 
clear out of the circle and then throw 
their weight on the shot. 


MR. HAYLETT: I think it is a matter 
of temperament. Both those boys were 
fighters. They like to battle. I empha- 
sized too, just in practice work, to get 
out as far as he can and things of that 
kind, and another thing that J think is 
important there although it might not 
have any bearing: Sam Francis and EI- 
mer Hackney are from the same school, 
that is, high school. Elmer had only one 
ideal as far as athletics were concerned 
and that was Sam Francis. He wanted to 
beat every record that Francis ever 
made. So there is a little psychology there 
that you won't get among other athletes. 
He had the vattern of Francis in his 
mind. Francis did a lot more putting 
than Hackney is high school. He did 53 
feet and 54 feet (12-pound) in high 
school while Hackney never even went 
to the meet. so it it may have been im- 
bedded in his mind of seeing Francis do 
it in high school. I’m not sure. 


MR. JONES: It seems that it takes a 
lot of coordination and speed to execute 
that. 


MR. HAYLETT: That is right. It does. 


MR. JONES: Do you think you could 
teach that to a big shot putter? 


MR. HAYLETT: I have two other shot 
putters, one weighing 17 pounds more 
than Hackney. He has done 48 feet five 
and one-half inches. He is big and slow 
and he can’t do what Hackney dees; so 
you can’t tell anything’ about it. On 
the other hand I had a man who does 45 
feet and weighs 215 pounds, and if ary- 
thing he is faster than Hackney, but he 
has no coordination. He never knows 
what any given part of his body is going 
to do. I don’t believe you can teach it 
except to help develop and keep them at 
it, and if you have a boy with a tempera- 
ment like he has I think perhaps you can 
get your speed and coordination. I don’t 
believe you can take a slow thinking big 
man and ever teach him that sort of fin- 





ish. I don’t believe it is possible to do. It 
is like taking a slow man and trying to 
make a 25-foot broad jumper out of him. 
The chances are that you are not going 
to do it. If you have a boy that has _ it, 
however, you can help it along. After all, 
that it true in all our coaching. If a boy 
has an ability you can polish him up and 
help him out along that line but after 
all we can’t do miracles. 


QUESTION: Of course natural strength 
has a lot to do with it. Hackney’s pretty 
powerful, isn’t he? 


MR. HAYLETT: I think strength does 
it. Although Hackney’s muscle tone and 
power is as great or greater than that of 
most men of his ability. 


QUESTION: He is awfully strong and 
awfully well built. What abcut those 


_ legs he got plunging through lines and 


things? 


MR. HAYLETT: He has a lot of power 
all over. 'There is no question about it. If 
he was on some more highly publicized 
teams in football he would be just as 
nearly all-american in football as in 
track. It is because he has that determin- 
ation and drive. 


QUESTION: Do you use a keavier shot 
at the beginning of the season? 


MR. HAYLETT: No. It is a_ peculiar 
thing, but in spite of the fact that he 
is so strong he doesn’t have very strong 
hands. I don’t know whether a heavier 
shot is more valuable or not, if you want 
to develop a sense of the 16-pound shot 
being lighter. I don’t think that matters 
to a powerful man. 


QUESTION: Is there any advantage in 
having the smaller shot? 


MR. HAYLETT: I think Hackney puts 
a bronze shot better than he does a lead 
shot. I don’t know whether it makes any 
difference or not. He can pick up a 
bronze shot and put it just as far easily. 
I would almost bet money that he could 
put a bronze shot just as far or farther 
than a lead one. 


QUESTION: He is not temperamental, 
is he? 


MR. HAYLETT: He is the easiest boy 
to handle that I have ever seen. He has 
no sense of superiority or anything. He 
wants to win. That is the whole story. 
Just like I said, he has only one ambition 
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and that is to be the best in the world in 
anything he takes up. He would like to 
win the Olympics in both wrestling and 
track. That is the way that he feels. 


MR. TOOTELL: I 
don’t believe we should 


able sin is insufficient warm-up. We can 
spend considerable time telling the men 
how to warm up for the event and how 
to get ready for the competition. Anoth- 
er unpardonable sin is jumping at any 

time without sufficient 

heel pads or without 





spend much more time 
on, the shot because we 
have a full program 
this morning. Brutus 
Hamilton and Dean 
Cromwell, a couple of 
California experts, 
have agreed to lead a 
discussion on the 
broad jump. Brutus, 
whose exverience in 
track and field started 
in the Middlewest, will 
speak first. 





THE BROAD JUMP 


MR. HAMILTON 
(California): I am a 
plain sissy when it 
come to the broad 
jump. I think that it 
is a treacherous event. 
One of the most 
treacherous. I try to handle my men 
with silk gloves and protect them against 
injury because some men pull muscles 
very easily in this event. It won’t take 
me long to tell you what little I know 
about the broad jump or how I coach it. 
I like to reduce these events to sim- 
dlicities and teach a few fundamentals 
to get the boys in condition and the men- 
tal attitude right: the desire to excel 


and win and letting it go at that. If a 


boy comes along in the frosh class, we 
have a talk about the broad jump if he 
is a broad jumper and has. say, a mark 
about 21 feet. The first thing I do is to 
get his last three high school meet 
jumps. They will tell you that they can 
jump 22 feet 6 inches and then you find 
he did it once with the wind, and that 
he was beaten several times, so we take 
the last three meets that he has com- 
peted in and that is the mean from 
which we work. Then I tell the boy that 
there are three unpardonable sins that 
Tl don’t want him to commit in the 
broad jump. One of those is fouling out. 
Anyone is apt to foul one jump ont of 
three or occasionally two cut of three, 
but it is an unpardonable sin for a man 
to foul all his preliminary jumps and 
not make the final, Another unpardon- 


Brutus Hamilton, California 


wraps if they need 
wraps for their ankles. 
Then I also tell the 
boys that unless cer- 
tain things occur, that 
I as coach should be 
indicted—for example, 
T tell him that if he 
isn’t jumping further 
under this system un- 
der which we work 
than he was at the be- 
ginning then I should 
be indicted as his 
coach. Or if I let him 
jump too much or hurt 
himself unnecessarily 
then I should be in- 
dicted. So we talk this 
event over and we 
keep a graph and we 
start to learn how to 
jump and get in condi- 
tion and form, There 
are only a few fundamentals that I 
stress. I don’t like to get too involved. I 
don’t like to have the men get form con- 
scious. I like to teach them a few of 
these fundamentals and practice them 
until they become self-adjusted and they 
can try their wings in competition and 
see how far they can go. 





One of the first fundamentals is get- 
ting off the board. The broad jump is 
really a simple event. Briefly it is mere- 
ly this: Transferring your forward mo- 
mentum to upward and forward momen- 
tum with the least amount of resistance 
and the greatest amount of efficiency 
off the board. You do that by getting off 
of the board correctly which is of course 
with the weight pretty weil forward on 
the ball of the foot and with the chest 
up. That is, I think, the biggest fault of- 
all broad jumpers, particularly those in 
high school, that of getting off the 
board without the chest up. I have men 
who duck off the board. The runner will 
duck down and throw his feet out in 
front and let it go at that. However if 
he is jumping correctly, he goes up about 
three or four feet, head and_ shoulders 
up, gets the hip throw and lands with 
the feet as far extended as possible. That, 
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is the main thing in technique that I 
stress, getting the chest up off the 
board, throwing the hips into the jump, 
landing with the feet fully extended. If 
a man leaves the board correctly with 
the weight forward and throws his 
chest out I don’t care whether he uses a 
kick and a half or a rocking chair form 
or whatever form he uses, but I do in- 
sist on getting that chest up off the 
board. We have the jumpers land as 
though they were trying to stick their 
feet into a picture camera at the end 
of the pit. We find that that sometimes 
works well. 


The run, we spend a great amount of 
time on. First of all we get the take-off 
as outlined in Tom Jones’ booi and all 
practical field books. There is no need 
to go into the method of getting the 
take-off. We never get it in the broad 
jump pit. We get it on the track where 
the surface is similar to the broad jump 
lane. We run approximately 115 to 120 
feet, some run a few steps less and some 
run a few more. We have three take-off 
marks. The one at 115. We have another 
at about 90, and another at about 55. I 
believe the first two require six strides 
and the last one eight. We start at about 
115 and let him run through gathering 
his momentum, check his right foot at 
both the other marks and check where 
he hits this imaginary toe board that we 
use. We have in practice a lot of practic- 
ing running through the take-off but we 
never do it on the broad jump pit. In the 
first place a man steps in that pit and it 
is pretty treacherous. They often pull 
muscles doing that so we never run 
through that pit. Consequently we will 
come over on the track and make a toe 
board out of lime and we will mark off 
their take-off marks and we wil! put a 
mark out at 23 feet from the board. And 
here is another fundamental that I 
stress. I don’t know whether it is valu- 
able or not. These boys run _ through 
this take-off on the track time and time 
again until they just get it down almost 
automatically, then as they get to the 
board they look out to the approximate 
distance that they hove to jump some 
day. After we get within three or four 
strides of the board we never look at it 
again, Take the eyes off the board and 
look well out into the pit. I think that is 
important. My boys never look at the 
board after they get within 12 or 15 
feet of it but look out into the pit where 
they hope to jump, and that helps to get 


them off the board correctly and helps 
to get their chests up. 


Now in practicing the technique of the 
actual jump in the air we will jump 
from four or five strides back only. We: 
do a lot of that kind of work getting off 
the board. Now you will find that your 
freshmen and sophomores will be able to 
get off that board with pretty good tech- 
nique from four or five strides back but 
they won’t be able to transfer that 
technique into their running broad jump 
in competition in their freshman and 
sophomore years. You can vary them a 
little if you want to let them practice 
jumps, but I prefer the longer waiting 
method of letting them come gradually, 
making pace slowly and rather than tak- 
ing the chance on hurting them, let 
them get that technique better their 
junior and senior years. We have to do a 
lot of jumping from four or five strides 
back. We never jump the full distance in 
practice for two reasons. One of them is 
that it might get a man hurt. The other 
reason is that I have never seen a broad 
jumper yet that could jump far enough 
in practice to encourage him. Bob Clark. 
who was a great jumper, never jumped 
over 22 feet 6 inches in practice in his 
life, and he never failed to jump less 
than 25 feet in competition. We call 
that shadow jumping just as your discus 
and shot hops are shadow hops. When 
they run through, they look out to the 
approximate distance that they hove 
they will some day jump; they do a lot 
of that and a lot of exercises and so on. 
but they do very little actual jumping. 
Most of us have had the experi- 
ence of having good jumpers as sopho- 
mores and poor jumpers as seniors. The 
same is true in the javelin and high 
jump. Also it is true in the sprints some- 
times. A man should improve gradually. 
I have a jumper this year who was a good 
jumper as a junior but this year he is 
handicapped with a sprained ankle and 
hasn’t jumped well all vear long. That is 
all that I know about the broad jump. 


MR. TOOTELL: Thanks, Brutus. Dean, 
have you any remarks to add on the 
broad jump? 


MR. DEAN CROMWELL (Southern 
California): To convince the youngsters 
that they are not in uniform stride, and 
lacking a uniform stride they can’t 
jump, ! usually have them run the ovpo- 
site way of the runway, stepping first 
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on the board as they run in the wrong 
direction. If they go through their regu- 
lar run from a definite starting mark 
and a few minutes later start at the 
board running the other way, and are 
then able to hit the 
original mark with the 
jumping foot, that 
shows that they have 
run very evenly with 
uniform stride for 
two consecutive runs. 
As a Tule it does not 
work and that is a very 
good demonstration to 
the beginner that they 
need a great deal of 
work in sprinting and 
uniformity of stride. 
Then it is not difficult 
to convince them that 
they should have con- 
siderable sprinting and 
considerable work over 
the low hurdles. If I 
have a boy that is 
small who cannot reach 
the low hurdles in the 


usual seven strides I ae 
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ton’s jumper is a veny deceiving runner. 
He does not look as though he is gaining 
a good amount of speed but in reality he 
is a very fine sprinter and so I think the 
basis of the whole thing is speed, and of 
course there must be a 
letdown or a settling 
when the jumper 
leaves the board, in or- 
der to get up in the 
air. Coach Hamilton 
said that is one of the 
errors most common 
with the high school 
jumpers that they run 
right on down the run- 
way and across the 
board without any set- 
tling or particular ef- 
fort to get the jumping 
leg under the body as 
they leave the board. 


I was veny much in- 
terested in watching 
Ed. Hamm of Georgia 
Tech several years ago 
in his method of using 
BS 3 his double check 





move the hurdles. In- 


stead of 20 yards apart Dean Cromwell, Southern California 


I make them 16, 17, or 

18 as the case might 

require so that the boy is using his usual 
sprinting stride but is able to go over a 
low hurdle. From that basis we work tre- 
mendously over those given distances, 
taking off with his jumping foot and go- 
ing over the hurdle. I find that it teaches 
body balance as well as uniformity of 
stride and also a certain amount of leg 
drive as he goes up in the air. 


Types of broad jumpers have always 
intrigued me because I have found them 
from less than average height and more 
than average in weight to very tall and 
very slender boys, and in any of those 
extremes you may find champion jump- 
ers. The world’s record-holder, Jess 
Owens (Ohio State ’37) and the boy that 
we had, Olsen (U. S. C. ’36) were almost 
exactly alike in physical measurements. 
Olson did not succeed in reaching 26 
feet but he came very close to it. Ile was 
a very good sprinter for forty yards, I 
have been fortunate in having! a number 
of boys that were well over 25 feet and 
some of them approaching 26 In each 
case they had a splendid speed for at 
least forty yards, so I think the basis for 
all broad jumping is speed. Coach Hamil- 


marks. He used a 
check mark around 90 
feet and another one 
around the 424 or 43 
foot mark, and Hamm emphasized that 
point where he almost executed a slight 
swerve in his run and putting his jump- 
ing foot down definitely on that last 


check mark then ran from there to the — 


board. The idea of course was as Coach 
Hamilton said, there is no conscious ef- 
fort made of getting the foot to hit the 
board properly, We have to have the 
jumper know that he is going to hit 
properly, without any question about it, 
all the effort being given to the jump. 
Most high school coaches are successful 
in having good jumpers by taking their 
number one sprinter and having him run 
down the runway and hit the board and 
jump. That is a very dangerous practice 
because jumping is tremendously hard 
on the legs. We use exactly the same 
method as the other coaches in having 
the runner get accustomed to the run- 
way and hitting the check marks by ac- 
tually giving them the work on the 
track. We have them gain practice in 
landing by having them land in the 
shavings of the pole vault pit or the high 
jump pit. I spend lots of my time keep- 
ing them away from the broad jump pit. 














Usually a run of half the distance at 
half or three-quarters speed is sufficient 
for a jumper to get well up in the air 
and execute the proper form in the air 
and of course there is not a chance of 
their being afraid to land with the feet 
well out in front. So we work a zreat 
deal on those short runs in making an 
effort to get well up in the air. You all 
know that the opposite leg to the one 
of the take-off foot continues well up 
and out and that from that effort is 
where they get the lift and upward 
drive. If you can get the boy to execute 
an upward and forward drive you have 
accomplished a great deal toward the ul- 
timate champion. Many years ago I used 
to put my high hurdles or standards 
about 12 or 14 feet beyond the take-off 
board and from these stretch across a 
string and have the jumper clear that in 
his broad jumping form. He was actual- 
ly high jumping three or four feet but 
he was doing it with broad jumping 
form. I have since decided that that 
doesn’t amount to much. We do it no 
longer. 


You cannot emphasize too much the 
point that Coach Hamilton made of keep- 
ing the chest and head up because it is 
from that position that the runner gets 
up in the air. I think the definite set- 
tling of the body in making the effort 
to gather as they get off the board can- 
not be stressed too much. It seems to me 
that a great many runners are thinking 
of running instead of jumping and a 
great many jumpers are just thinking of 
the sprinting. There is actually a tremen- 
dous stamp given to the jumping foot as 
the take-off is made. Any kind of a 
bruise on the foot, any kind of injury on 
the ankle demonstrates very clearly 
what will happen if the jumper is not 
in the best of condition. Coach Hamil- 
ton’s champion this year is a very, very 
fine example because he is a 25-foot 
jumper and an injury to an ankle cut 
that distance down very materially. A 
jumper must guard in every way against 
injury and I believe that it is one of the 
problems of the long jump to give the 
boy practice in jumping and at the same 
time not Jet him jump in a way that will 
injure him, For that reason only per- 
haps, it is a difficult event. 


Coaches insist that nothing is gained 
by using the stride and a half or the 
hitch-kick as it is called when the jumper 
is in the air. I make no effort to have a 


ir 


jumper use the hitch-kick if he is not 
accustomed to use it, and I certainly do 
not have them drop it if they have been 
accustomed to using the strides in the 
air. It is a decided benefit I think, to 
maintain balance in the air. It gives, I 
believe, added distance by having a boy 
do a very slight or modified stride and 
a half or hitch-kick as he is sailing. One 
of the best jumpers I ever had was Dick 
Barber. and he made no effort whatever 
at moving his legs in the air after he 
left the board. His entire effort was up 
and out—a very sound jumper. Jt might 
be interesting to tell you he is about the 
size of Ralph Metcalfe (Marquette ’33) 
five feet eleven and weighing 160 
pounds. He could stand a _ tremendous 
amount of work. You get some boys that 
are very slight, nervous and high strung 
and they need very little work. I have 
been accused of always underworking 
and never giving them enough to dco but 
there was one boy that they could never 
give me criticism on and that was Barber 
the broad jumper because he did a tre- 
mendous amount of sprinting and he 
would run 506 yards with any one any 
time. He just craved speed and more 
speed, and more work and yet he was al- 
ways good for a championship perform- 
ance during his entire college career, 
and fortunately did his best work in the 
last meet as a senior. 


This maintained the thing for which we 
all strive, and that is to have the boys 
improve as they go along, so that brings 
you down to the individual again. It is 
strictly an individual training queston. 
Some of them needing a tremendous 
amount of training and especially a lot 
of work over the hurdles. I believe the 
one event that is of real benefit is work- 
ing over the hurdles. Very early in my 
career I was fortunate in having a man 
that could sprint and low hurdle and 
broad jump. In one particular meet in 
which we were all keenly interested he 
won the low hurdles and went from 
that winning, with the thrill that came 
therefrom, over to the broad jump 
board where we had already marked off 
his run for him, he ran down the run- 
way, smacked the board and out for the 
winning jump; thus in my beginning as 
a track coach J had the idea of this thor- 
oughly imbedded in my mind that that 
was one of the finest things that there 
was because it was demonstrated to my 
satisfaction. A leg drive, body balance, 
and speed is all gained working over the 
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lows so that when we have coaching 
classes here I spend more time talking 
about low hurdles than any other one 
event, and I believe the running broad 
jump is the most benefiting event. 


MR. TOOTELL: What kind of work do 
you give them during the competitive 
season? 


MR. HAMILTON: We do quite a bit of 
low hurdling and a lot of sprinting and 
try to have them run and jump easily 
with perfect form if the boy needs it, 
and we let him play around a little in 
other events. At the University of Cal- 
ifornia we have all the boys have a hobby 
event—something they are not interest- 
ed in, except as a hobby. It may be the 
javelin or the low hurdles or something 
like that, so they spend time doing that. 
But mostly in the competitive season 
they run and play off the board from a 
few strides back, but never jump for dis- 
tance. They do a lot of running though 
on the track as I have outlined, and that 
is about all. 


QUESTION: Do you have any trouble 
with boys starting their gather too quick? 


MR. HAMILTON: We allow about three 
strides. Olson, in my opinion, came the 
closest to any I ever saw, to max- 
imizing the physical potentiality: that 
nature had given him. I don’t be- 
lieve he jumped in high school at all. 
Possibly 21 feet, and yet I saw him jump 
over 25 feet nearly every time in his 
senior year. He didn’t impress me as a 
boy that was too gifted by nature but a 
boy that had worked and mastered his 
technique. Olson, as I saw it, ran as hard 
as he could run all the way down and 
went off that board with a lot of power. 
The other extreme gives you a boy like 
Watson of Michigan who can run very 
fast. Then he apparently loosens up so 
he can control his jump. The gather, as 
Dean said, happens about three strides 
prior to the take-off. Some boys run and 
grunt and still keep under control. Most 
of them have to run about 99% as fast 
as they can go but not quite so fast as 
they can absolutely run because if they 
do they can’t control their jump. But Ol- 
son just kept on going full speed and 
still controlled his jump. 


MR. JONES: What is your method of 
teaching the gather? 


MR. HAMILTON: We shorten the last 





stride a trifle and relax the body just as 
you do in gathering for the hundred. It 
is the same principle. Our last stride off 
the board is a short stride, almost im- 
perceptibly short. Shorter than the other 
but they go off that board as though 
they had just reached back and were hit- 
ting it, the body well forward. 


QUESTION: Do you say anything 
about the position of the feet in landing? 


MR. HAMILTON: You have them land 
every which way. Some of them land and 
then turn. We spend some time with 
them in that. I never had a boy that 
couldn’t brace his knee and go forward. 


MR. JONES: Don’t you feel that the 
best way of teaching the gather is to 
drop the arms in the last two strides? 


MR. HAMILTON: That would do it. 
Yes. 


MR. OLSON: For years I have heard 
about shortening that last stride and I 
wonder if any coach has actually mea- 
sured that distance exactly. What, is the 
difference between that stride and the 
one before it? 


MR. HAMILTON: About four inches, I 
would say. That is about the average. 


MR. CROMWELL: I have them vary 
as much as one foot. Others didn’t vary 
at all. They were settling and relaxing 
but their stride remained the same. That 
is your individual question again. 


A STUDY ON THE EFFECTS OF THE 
USE OF ALCOHOL AND TOBACCO 


RALPH METCALF: I think we are all 
directed along one particular line and 
that is the optimum physical develop- 
ment of our athletes. I have been inter- 
ested in the physiological angle more so 
than the technical side. I look at it like 
this. That a boy must come to coaches 
pretty well developed and at the same 
time must continue to develop along the 
proper lines. Otherwise, all the finest 
and most advantageous advice that 
coaches can give would be of no avail. 
For this particular reason I became inter- 
ested in the study of the effect of alco- 
hol and tobacco on the athletes’ perform- 
ance. Quite a few of us have gone over- 
board. Some of us absolutely won’t tol- 
erate it. Other say a cigarette may relax 
you, and the same with heer. For that 
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reason I thought we should be arriving 
at some uniformity of opinion on the 
matter, whatever it might be. If a cigar- 
ette won’t hurt the athlete, and a glass 
of beer won’t do him any harm, why not 
allow him to have 

them? Of course I 


physical educators and physicians. And ~ 
another group of only fifty selected ath- © 
letes. These I sent to because I knew 
them personally and knew that they had 
confidence in me to give me the authen- 

tic information I 

wanted. I want to read 





realize that quite a 
few of the institutions 
have ideals and princi- 
ples and of course you 
just can’t come out 
and say what you 
think. On the other 
hand, if one cigarette 
adversely affects a boy 
and if one glass of 
beer or glass of wine 
or high ball adversely 
affects him, let’s all 
join our forces and try 
to encourage this boy 
not to get in the habit, 
or if he is already in 
the habit, to encourage 
him to be more inter- 
ested in his athletic de- 
velopment. 


I personally don’t be- 

lieve we can accom- 

plish this particular purpose through 
coercion. I think it is a matter of confi- 
dence and a matter of interest on the 
part of the boy with the “coach and for 
that reason the coaches must be well 
stocked with arguments and reasons. I 
mean by that they must not have no 
reason for asking the athlete to refrain. 
True enough, when I was competing I 
was often told, “Don’t smoke and dov’t 
drink.” I didn’t ask why but I find this: 
that we are competing against one thing 
and that is outstanding; it is smoking 
and drinking in the presence of the 
younger men. Naturally the older ones 
are the youngers’ ideals and what we try 
to tear down they seem to build up or 
vice versa, 


I really won’t have time to go into my 
complete studies. It includes about 128 
typewritten pages not to mention the 
appendix, but I would like to tell you 
coaches and trainers that I got my ma- 
terial from all the reading sources that 
I could find in the library here and 
other studies that have been made 
through medical journals, etc., and ques- 
tionnaires. I sent out 150 questionnaires 
to coaches and trainers. Similar ques- 
tions I have sent out to another group of 


Ralph Metcalfe 


a few notes here that I 
have. I am really not 
satisfied with the ma- 
terial that I have be- 
cause I don’t think it 
does justice to the 
study. We are trying 
to find out just what 
the effects of alcohol 
and tobacco are on the 
athlete’s verformance. 
We must have a scien- 
tific reason for saying 
this. If these facts are 
convincing enough we 
will have good results. 


The purpose of this, 
study is four-fold: To 

' better train, at least to 
reach highest physical 
perfection; to benefit 
all who have influence 
over athletes, namely, 
the coaches and trainers and physical ed- 
ucators and parents; third, from the ed- 
ucational point of view, to elicit better 
cooperation between coaches and ath- 
letes. It was found out that alcohol in its 
vure form is seldom if ever taken in, but 
is broken down into beverages. These 
drinks to be intoxicating must have al- 
cohol in them. In other words, the con- 
tent of alcohol determines the potency. 
It was found that beer contained from 
1 per cent and 2 per cent to 74 per cent 
of alcohol. Wines from 7 per cent alcohol 
to 14.3 per cent. Spirits, we have rum, 
brandy and whiskey. Rum and brandy 
about 50 per cent alcohol. Brandy is from 
48 to 54 per cent alcohol. Whiskey is from. 
43 to 53 per cent alcohol. Of course with- 
out alcohol a drink is no longer intoxicat- 
ing and is known as a soft drink. The ef- 
fect of the beverages upon the body de- 
pends upon the amount taken. If you take 
beer you can’t expect the results to be 
as harmful as a glass of gin or a highball. 
Dr. Gould found that alcohol up to two 
ounces could be used or burned in the 
body without any definite detrimental 
effect, but even these two ounces are 
shown to be more or less deleterious to — 
the body tissues themselves. All over 
two ounces is definitely known to in- 
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jure the organism. The rate of absorp- 
tion of alcohol in the blood and organs is 
rather rapid; more so than the elimina- 
tion. The maximum amount of alcohol 
found in the blood occurred between 
one-half and two hours after ingestion. 
Alcohol is evenly distributed throughout 
all the bodily tissues. The concentration 
of alcohol found in the blood always de- 
pends on the rate it is imbibed. In other 
words, if you take a drink now and a few 
moments later take another drink, that 
alcohol is being eliminated slowly from 
the system. Don’t get the impression 
that it is coming right out because it is 
not. But of course if you just keep drink- 
ing and drinking before the system can 
oxidize this alcohol in the body, naturally 
the effect is going to be more harmful. 


* Concentration of alcohol in the blood 
always depends upon the rate it is im- 
bibed. The longer interval between the 
drinking the less effect it has upon the 
bodily tissues. The physiological effects 
of alcohol are greater when taken on an 
empty stomach, which brings into mind 
the idea that drinking will help digest 
food. With some individuals it might 
help, with others it has a definite oppos- 
ing influence upon digestion. Some peo- 
ple take a highball to stimulate appetite. 
The brain, heart, lungs, kidney, spleen, 
and muscles of the skin all take up alco- 
hol from the blood. A small portion of 
alcohol is eliminated through the lungs 
and kidneys. The amount of alcohol ex- 
creted is only a small portion of that in- 
gested. The other portion of unoxidized 
alcohol is eliminated through the lungs 
in that air which is exhaled. I came to 
this conclusion: That an athlete training, 
provided he doesn’t want to reach the 
Maximum physical development; can 
eliminate alcohol from his system faster 


than the average person living a seden- ° 


tary type of life. However, I want you 
to keep in mind that there is a definite 
effect on the body tissues. He won’t 
reach the maximum physical efficiency. 
Haven Emerson, who is an authority on 
the effects of alcohol, found that mod- 
erate amounts of alcohol require about 
twelve hours to complete elimination; 
one drink or two, that is. It depends up- 
on the individual, however. Of course ex- 
cessive amounts of alcohol may require 
More than one day. 


One doctor stated that the reason for 
the difference in individuals being able 
to take more and hold it better is pro- 
bably due to the thickness of the cortex 
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of the brain. If the cortex is rather thin, 
he is the type of individual that can’t 
take very much alcohol, and one drink 
makes him woozy. On the other hand an 
individual who has a thick cortex will 
probably be able to imbibe more. The 
individual differences makes it difficult 
to estimate the extent that a person may 
take alcoholic beverages without harm- 
ful or apparently harmful results. Some 
people have said, “I may well be criti- 
cized by you for taking a drink but I no- 
tice you get yours through the sugar that 
you eat.” It is purely a matter of ration- 
alization. To use alcohol for a food so 
much would have to be taken that it 
would be detrimental to the _ tissues 
themselves. In other words, the amoupt 
of food value in alcohol is so small, a 
large quantity would be required in or- 
der to take enough to get much food 
value. 


Alcohol has a definite effect upon the 
heart. It speeds up the heart from eight 
to ten beats per minute during the peri- 
od of the concentration of the maximum 
amount of alcohol in the _ blood. 
The idea that alcohol aids in the kid- 
neys’ function is purely erroneous, it 
was proven in one of the studies. In 
fact, it put more of a weight on the kid- 
neys. Large amounts of alcohol tend to 
depress the respiratory center and in- 
crease the rate of assimilation in the 
tissues. The tissues of the nervous sys- 
tem are greatly affected by alcohol. It is 
well to keep in mind that alcohol does 
not affect the muscles directly. It af- 
fects the nerves first and these corrupt 
the muscles. Alcohol has nothing to do 
other than probably to take the place of 
some food and preventing the muscles 
from getting the good food. It is through 
nervous control that the effects are 
more pronounced. 


In regard to tobacco it is quite inter- 
esting to note that in the questionnaire, 
one of the questions was, “Which of the 
four forms of tobacco is the more harm- 
ful?” (Cigarettes, cigars, pipes, and 
chewing tobacco), authorities were at a 
difference in regard to the most harm- 
ful. Some said cigarettes, some said ci- 
gars. The degree of harm.of any tobacco 
depends upon the poisonous content. It 
really is that. Nicotine, pyripine, stric- 
nine and other harmful ingredients are 
contained in all tobaccoes. The most con- 
centrated would be the most harmful. 
The difference between -the cigar and 
cigarette is this: if the cigarette smoke 


























is inhaled it reaches the lining of the 
lungs and is absorbed into the blood sys- 
tem at a faster rate than the cigar. How- 
ever the cigar is seldom inhaled. As_ it 
reaches the lungs and blood system there 
is where the effect upon the nervous 
system occurs. The pipe is quite harmful 
depending upon the strength of the ta- 
bacco. If you smoke a cigarette that is 
wet you get more nicotine than if you 
smoke a dry one. Another interesting 
thing to note in cigarette smoking, it is 
not how many cigarettes you smoke, it 
is how far down you smoke each one. 
Nicotine seems to come toward the butt 
of the cigarette. Sometimes you hear in- 
dividuals say they want the last draw 
from a smoked cigarette. That is because 
they like the nicotine effect of it. For 
that particular reason they smoke their 
own cigarettes way down to the end. To 
have less effect you smoke the cigarette 
far less. 


Tobacco, like alcohol when first used 
has a great effect upon the nervous sys- 
tem which often brings about dizziness 
and nausea. These sympioms are often 
apparent in individuals who have 
stopped smoking and again start the 
habit. I don’t know how many of you, 
stop smoking and start again, but I 
think you all realize that there is a defi- 
nite readjustment that the nervous sys- 
tem has to make. The system never gets 
adjusted to tobacco, no matter how much 
you smoke. This may be attributed to 
the fact that tobacco is not a natural 
food. Its effects are toxic and not tonic. 


If the nicotine has been removed from 
the cigarette, the average smoker does- 
n’t seem to care for it. In connection 
with that, a study was made with re- 
gard to the use of cigarette holders, It 
was found that cigarette holders in 
which there was one cigarette inside of 
the holder, cut down the nicotine and 
harmful ingredients 50 per cent in each 
cigarette smoked. In some holders in 
which you have two cigarettes acting as 
filters it was found that 78 per cent of 
the nicotine was cut down. There is one 
disadvantage in this. That is that quite 
a few smokers found that they smoked 
more cigarettes than they did before, be- 
cause they didn’t get the satisfaction of 
the nicotine from each cigarette smoked. 
About 75 per cent of the nicotine in the 
cigarette remains in the smoke after 
combustion. The amount of nicotine ab- 
sorbed into the body depends upon the 
amount of nicotine originally in the to- 





bacco, the moisture of the tobacco, the 
number of puffs taken of a cigar, cigar- 
ette or pipe, and the number of puffs 
taken in proportion to the length of the 
smoke, and whether the smoke is in- 
haled or not. All these are influential 
factors. Dry cigarettes are easily com- 
bustible and lose more nicotine (by evap- 
oration) than moist cigarettes. 


Another thing about smoking, in re- 
gard to inhaling—some individuals don’t 
inhale as deeply as others. Those who 
study respiration know that there are 
various phases of breathing. The middle 
phase of tidal air, and the stage just be- 
low that. The deeper you breath, the 
more opportunity there is for the nico- 
tine to be absorbed into the system, and 
some of them hold the smoke in the 
lungs for a longer time and more of 
course is absorbed. All these are decid- 
ing factors in smoking. Nicotine enters 
the system from the lungs and nose and 
mouth and some is deposited in the skin 
from within. It has been found that 
when some heavy smokers perspire, 
there is a brownish coat on the skin. One 
of the coaches here at USC, when he was 
discussing with me whether there were 
any smokers on his team, said there 
were none. I questioned it and he said, 
“How do you know?” I said I could tell 
by the color of a certain boy’s_ skin. 
There is a definite change in the skin of 
the heavy smoker. 


Nerves are first stimulated by the. 
nicotine and later depressed. The respir- 
ation becomes rapid and the heart has 
an abnormal rhythm. These symptoms 
are indicative of poison in the system. 
The carbon dioxide is stored in the blood. 
Lactic acid, which is then normally pro- 
duced in difficult to eliminate through 
the lungs. This condition produces shal- 
low breathing, a constriction of the res- 
piratory muscles. It is well to keep in 
mind just how these factors affect the. 
athlete. I failed to mention before that 
very little material is available as tc the 


actual effects of alcohol or tobacco on . 


athletes in particular. The general stu-, 
dies are on the effects on a normal indi- 
vidual, not on the athlete who leads an 
active type of life. These effects I had 
to transfer to and apply to athletes. An 
athlete has to be in better physical con- 
dition than the average individual. The 
heart rate is affected by tobacco, just 
like alcohol. It is speeded up, which 
throws you off the natural rhythm of 
your heart beat. There is no proof that 
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tobacco aids in digestion. It does tend to 
diminish the appetite for food if used 
prior to breakfast. I have discussed that 
with smokers. They say that if a cigar- 
ette is smoked before breakfast their 
appetites are smaller than ordinarily. 
That would go contrary to the develop- 
ment of athletes. 


I am going to consider now the data 
compiled from the questionnaires I sent 
out. The data was presented in three 
chapters. I have combined coaches and 
trainers in one, physicians and educators 
in another and athletes in still another. 
Each question is treated separately. I 
quoted some of the answers but did not 
quote any of the names for the reason 
that I didn’t want anyone to question 
those who wrote and I wanted authentic 
information purely. The majority of 
opinion was similar to the combined 
reading material on the effects of these 
drugs. The following facts were brought 
out: Both alcohol and tobacco affected 
the nervous system most, which in turn 
affects other parts of the body. Alcohol 
does not affect the muscles but did exert 
a strain on the heart, lungs and kidneys. 
The amount deleterious depends upon 
the alcohol contained in the drinks and 
the poisons in the smokes actually taken 
into the body. Beverages with a high 
alcoholic content, such as gin, are more 
harmful than drinks such as beer and 
wine. Cigarettes are more harmful, if 
inhaled, than any other form of tobacco. 


Cigars are harmful because more poison, 


is in the smoke. But both alcohol and to- 
bacco are deleterious to children because 
they are immature. It is well to remem- 
ber that particular point because of the 
effect they have on the vital organs. 


People who start smoking and drink- 
ing cause others to do so. I was inter- 
ested to find why youngsters start smok- 
ing. Some, including athletes, stated 
that they started smoking and drinking 
more or less to be sociable and because 
others did it. I don’t think that is a very 
good reason but they still do it. From 
the opinions and material found it was 
deducted that both alcohol and tobacco 
are harmful and should not be indulged 
in whether mature or immature. Both 
drugs are contrary to the normal devel- 
opment of the body while training. Poi- 
son and tobacco smoke enters the blood 
stream and stops necessary production. 
A lack of coordination results. Waste 
products thus interfere with the normal 
processes of elimination. This causes the 


heart to speed up. Alcohol stimulates 
the heart by exciting the nerves. The 
kidneys are placed under a burden to 
eliminate alcohol. It retards the sensory 
and motor function which control the 
lower parts of the body causing poor co- 
ordination and weakens the general 
structure. I recommend to athletes that 
the effects of tobacco and alcohol were 
proven to be detrimental to the athlete. 
One cigarette may throw off an individ- 
ual’s nervous system and put it into dis- 
cord, and [ think all of you know that 
coordination is more or less determined 
by the muscle stimulus that is given. 
Our muscles only act through stimulus, 
so when the nerves are affected the 
muscles are in turn affected by their 
movements. The athlete should weigh 
the advantages and disadvantages of the 
use of these two different drugs. The 
coach, trainer, teacher, physician, and 
parent should all instruct boys of the 
harmful result of the use of alcohol and 
tobacco. After the season if he wants to 
smoke he should not do so in the pres- 
ence of youngsters who look up to them. 
I think that it is quite important in try- 
ing to fight the idea of using alcohol and 
tobacco. We always have to remember 
that youngsters are immature and do 
not fully see the benefit of refraining 
from their use, and we must direct and 
guide them. It was proven definitely 
that neither alcohol nor tobacco gave any 
particular help in any particular way. 
For that reason I cannot see why an 
athlete should indulge in the use of 
either one. (Alpplause) 


MR. TOOTELL: Thank you very much, 
Ralph. 


In these meetings we usually give 
some attention to changes in the rules 
which our members would like to sug- 
gest. We are not, of course, a governing 
body, but some very good suggestions to 
the Rules Committee have come out of 
our discussions, Have you gentlemen any 
particular suggestions to make? 


(Here followed a brief general discus- 
sion on several points intended to clarify 
or otherwise improve the present track 
and field rules of the N. C. A. A.) 


MR. TOOTELL: One other thing 
should be considered before we get into 
the business end of this meeting. This 
has to do with the best time for us to 
meet. For many years we have had our 
meetings cover all of one day. This year 
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we scheduled two morning sessions be- 
cause we thought some of you boys 
would like to be out on the field with 
your men in the afternoon. It has been 
something of an experiment to see which 
arrangement is the more convenient. I 
want to find out if you prefer to con- 
tinue it this way or have our sessions 
during the morning and afternoon of one 
day (put to a vote, the members indi- 
cated by a large majority a preference 
for a one-day session.) 


MR. HANNER: Next year I should 
prefer to have this meeting at some ho- 
tel downtown wherever the meet hap- 
pens to be held so it will be closer to the 
places we are staying. I am sure a more 
convenient meeting place can be ar- 
ranged. (many ayes) 


MR. TOOTELL: I wish to thank the 
speakers this year for their promptness 
in responding to my request for their ap- 
pearance on the program. I should like to 
ask one more thing at this time. It may 
be a little difficult but I think we could 
arrange to have a mid-winter meeting at 
the time of the annual N. C. A. A. Con- 
vention in December. What do you gen- 
tlemen think of an attempt to meet next 
Christmas week? Or, do you think this 
should be worked out by our executive 
committee? 


MR. OLSON: I think it would be a fine 
idea, 


MR. HAMILTON: I doubt that we 
should be able to get a quorum. 


MR. OLSON: I don't know what kind 
of a quorum is necessary, but I know 
that we have had some interesting gath- 
erings during Christmas week at other 
times, and if I can get to the N. C. A. A. 
Convention I'd like to sit in with a bunch 
of you fellows. 


MR. HAINNER: I should like to sug- 
gest that the advisory committee come 
to some conclusion about it and advise 
the members. 


MR. TOOTELL: It is so ordered. 


(Following reports of the secretary- 
treasurer and the advisory committee, 
the report of the nominating committee 
for officers for the ensuing year was ac- 
cepted by vote. Officers thus duly 
elected for 1939-40 are: 


President—Karl Schlademan, Wash- 
ington State College. 


Vice-President—Larry Snyder, Ohio 
State University. 


Secretary-Treasurer—F. P. Johnson, 
Drake University. 


Members of the advisory committee: 


For one year—Frank Hill, North- 
western University; E. E. Hayes, 
Indiana University. 


For two years—Harry Adams, Uni- 
versity of Montana; Charles Hoyt, 
Yale University. 


For three years—Ralph Higgins, 
Oklahoma A & M College; Frank 
Potts, University of Colorado. 


(Secretary’s note: The National Col- 
legiate Cross Country Coaches Associa- 
tion was formed in November, 1938, at 
the time of the Second Annual Nationl 
Collegiate Cross Country Championships, 
held at Michigan State College, Lansing, 
Michigan, At the meetings of this group 
in 1938 and 1939, Mr. Sid Robinson, of 
the Department of Physiology. Univer- 
sity of Indiana, presented two papers 
of considerable merit and of much inter- 
est to the coaches assembled. At the sug- 
gestion of Mr. T. E. Jones of the Univer- 
sity of Wisconsin, these papers, re-writ- 
ten to be included in these notes, are 
here presented.) 


ENERGY AND FATIGUE IN 
DISTANCE RUNNING 


by 
SID ROBINSON 
(1938) 


A man’s ability to sustain severe work 
is limited by: (1) The oxygen supply to 
the muscles during work, (2) The oxy- 
gen debt, (3) Fuel available for supply- 
ing energy, (4) Efficiency or skill in car- 
rying out the work, (5) Control of body 
temperature. The relative importance of 
each of these factors depends upon the 
duration and severity of the work and 
upon the environmental temperature and 
humidity. In middle distance running the 
problems of skill, oxygen debt, and oxy- 
gen supply to the muscles are the domi- 
nant ones. The energy which is available 
for carrying on a race of two to four 
miles is derived principally from oxida- 
tion (burning) of muscle glycogen (car- 
bohydrate) during the run. Since the re- 
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serve glycogen in the body of a well- 
nourish athlete is usually more than ade- 
auate to carry out a race of this distance, 
the principal] limiting factors here are the 
supply of oxygen for burning the glyco- 
gen and the efficiency with which the 
available energy is expended during the 
run. 

The oxygen supply to the muscles un- 
der these circumstances is dependent up- 
on a well developed heart and circulatorv 
system, because oxvgen is transported 
by the blood from the lungs to the mus- 
cles, In fast running the oxygen supplv 
is not adequate for the large amount of 
energy needed because the heart cannot 
pump enough blood. When the muscles 
are forced to work without an adequate 
supply of oxygen, thereby building an 
oxygen debt. the energy can be supplied 
temporarily by the breakdown of glyco- 
gen to lactic acid. However. when the 
accumulation of lactic acid reaches a 
physiologically high level, the runner be- 
comes fatigued or “ties up” as the coach 
expresses it. In “tying up.” associated 
with accumulated lactate, there is a de- 
crease in the contractile power of the 
working muscles and a less effective co- 
ordination of movement. This “lactic 
acid mechanism” will supply a definitely 
limited amount of energy which must 
be paid back by oxidation after the race 
is over. Thus the runner incurs an “oxy- 
gen debt.” Outward evidences of the 
“oxygen debt” after a race are that a 
runner’s breathing remains fast and his 


_ heart rate high for a considerable time. 


From these statements it will be seen 
that the total amount of energy available 
for a given middle distance race is that 
for which a runner can supply oxygen 
plus that for which he can go into oxy- 
gen debt. Since for an individual runner 
the available oxvgen debt would he 
about the same in any race from a half 
mile to five miles, the relative impor- 
tance of the oxygen debt as a source of 
energy would decrease with the increas- 
ing distance of the run. For example, 
during a mile run lasting about 44 min- 
utes a man might consume a total of 18 
to 20 liters of oxygen and have an oxy- 
gen debt of about the same magnitude; 
in a two-mile run lasting 94 minutes the 


‘ same man would consume more than 


twice as much oxygen and yet his oxv- 
gen debt would be no greater than in 
the mile. It is probable that a good train- 
ing program continued for several years 
improves the efficiency of the circula- 
tory system and thus increase the rate 
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of oxygen supply. The utilization of the 
oxygen debt to the fullest extent in a 
race, associated with accumulating lactic 
acid, depends upon the runner’s wiiling- 
ness to extend himself, principally dur- 
ing the latter half of the race. 


Training probably does not increase 
the available oxygen debt but it will 
help to develop confidence and determi- 
nation of a runner in tolerating a high 
lactic acid oxygen debt. It is probable 
also that the efficiency of a trained run- 
ner is not so greatly affected by lactic 
acid as is that of an untrained man. 
Coaches have found in practice that ex- 
cellent conditioning work for runners 
of all distances is the repeated running 
of short distances at a fast rate with spe- 
cial attention to form. The runs are re- 
peated after short intervals before re- 
covery from the preceding run has _ oc- 
curred. The scientist has found that a 
man will accumulate a higher lactic acid 
in this type of work than he can in a 
sustained run of the same total distance; 
thus the coach is schooling his men in 
tolerating high lactic acid and yet hold- 
ing good form. 


Since for a given race a runner’s avail- 
able energy is definitely limited, his suc- 
cess depends also upon the economy 
or efficiency with which he expends 
this energy. Economy depends upon 
good form or muscular coordination 
which can be improved by training. 
Experiments have been performed 
which indicate that the most econom. 
ical way to runa race is to run at 
economical way to run a race is to run at. 
a reasonably even pace, (first quarter of 
the race, second quarter, third quarter 
and fourth quarter of the entire dis- 
tance) and pactical experience bears this 
out. For instance, if the first quarter- 
mile of a mile or two-mile race is run too 
fast a runner may acquire most of his ox- 
ygen debt and be forced to run the re- 
mainder of the race with a high lactic 
acid, In addition to the feeling of fatigue 
which would tend to discourage the run- 
ner throughout the race, his efficiency 
would be decreased by the high lactate. 
The reader should recall that as lactic 
acid accumulates the coordination of the 
muscles becomes less effective and there 
is a decrease in contractile power of the 
muscles. Both of these factors contribute 
to lowered efficiency and thus when a 
man runs most of the race with a high 
lactic acid he must run at a slower vace 
since he cannot go beyond his definitely 
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limited energy supply for completing the 
race. 


The fuel for muscular work is glyco- 
gen (carbohydrate) and fat. When both 
fat and glygogen are available the mus- 
cles show a preference for glycogen but 
both are utilized for work. When glyco- 
gen is beino burned for energy the me- 
chanical efficiency of the body in doing 
work is greater than when fat is used. 
For this reason it is well to have a good 
glycogen reserve in a runner and to this 
end his diet in the 36 hours preceding the 
race should contain plenty of carbo- 
hydrate, It is well to keep in mind that 
the general diet should include an ade- 
quate supply of the other essential foods. 
In races up to 30 minutes duration we 
have no evidence to prove that a run- 
ner’s glycogen reserve is seriously de- 
pleted when he is in good condition. The 
glycogen reserve may in some cases he 
seriously depleted in a marathon. In this 
case the runner’s muscles must shift 
more and more to fat as a fuel and thus 
the mechanical efficiency gradually falls. 
Since marathon runners finish their 
races with very little rise in lactic acid 
it follows that their principal limiting 
factor is the fuel supply rather than a 
Jimitation of oxygen supply and _ there- 
fore the feeding of dextrose during the 
race should be of much benefit. A good 
carbohydrate reserve is imvortant in all 
athletics especially where the exercise is 
prolonged or where a man runs several 
races on the same afternoon. 


In addition to the energy which ap- 
pears as external work. part of the en- 
ergy expended by a man during exercise 
is used by the heart. respiratory mus- 
cles, etc. But, even taking this into ac- 
count, a large fraction of the energy set 
free in the body during exercise is 
changed into heat and must be _ lost 
through the skin and lungs. The loss of 
heat, however, does not quite equal its 
vroduction, and the temperature of the 
body rises until a balance is reached at a 
higher level. The extent of the rise in 
bodv temperature depends upon the se- 
verity of the exercise 2nd the tempera- 
ture and humidity of the environment. 
Increase in body temperature favors the 
velocity of chemical reactions and diffu- 
sion and thus may significantly increase 
the rate of lactic acid removal in the 
body. In cool weather middle distance 
and distance runners are probably not 
greatly hampered by the burden of 
heat elimination during a race. In very 


warm humid weather the heart is bur- 
dened with the dual job of circulating 
blood to the working muscles as well as 
a much larger flow cf blood through the 
skin in heat elimination. 

Since these things are true, an aspir- 


ing middle or long distance runner can 
improve his performance by using these 
practical suggestions: 


1. Learn to judge pace and acquire the 
ability to run at an even pace throuchout 
the race in order to:keep lactic acid at 
its lowest level during the first three- 
fourths of the race. 


2. Build up glycogen (carbohydrate), 
reserve because it greatly determines 
the amount of endurance in a race. See 
that the diet contains » liberal sunply of 
carbohydrates, especially during the 36 
hours preceding a race. 


3. A long distance runner (12 miles or 
more) may increase his efficiency by eat- 
ing dextrose during the latter part of a 
race. 


4. Remember that in middle distance 
running the oxygen debt sunplies a large 
fraction of the energv available. It has 
been found (by actual measurement of 
lactic acid) that very often the runners 
who are in front at the end of a race are 
really more tired than those who are far 
behind. From this we know that had 
they been willing to extend themselves, 
some of these slower boys might have 
been among the winners. 


SOME PHYSIOLOGICAL ASPECTS OF : 


DISTANCE RUNNING 
by 
SID ROBINSON 


(1939) 

Among the chief limiting factors of a 
man’s ability to run races from one to 
six miles are the oxygen supply to the 
muscles, the oxygen debt, skill, and the 
control of body temperature. 


Any work performed by the body in- 
volves an expenditure of energy. This 
energy is derived from the breakdown of 
adenylpyrophosphate and phosphocrea- 
tine. These reactions do not require oxy- 
gen. In order to continue the work for 
any considerable length of time energy 
from some other source must be pvt in- 
to recombining phosphoric acid and cre- 
atine into phosphocreatine. The energy 





needed for this may be derived from two 
































































eo . ae oi ae. Be a Oh. a Ok aie te es aah. bes eee ae ee a ke ak a ce 


n 


ona.na, 


elves, 
have 


S OF 


s of a 
ye to 
to the 
1d the 


dy in- 

This 
ywn of 
1ocrea- 
"e OXY- 
rk for 
onerey 


put in- 


id cre- 


energy 
ym two, 





‘of fuel. 


sources; (1) the oxidation (burning) of 
fuel, and (2) the breakdown of glycogen 
to lactic acid, another reaction which 
does not require oxygen. Thus the mus- 
cles can work for awhile without any en- 
ergy derived from oxidation, but soon 
the lactic acid accumulates and the 
strength of contraction and coordination 
of the muscles decline, The lactic acid 
diffuses freely into the blood and is dis- 
tributed to the remainder of the body. 
This tends to delay its concentration in 
the muscles and thus increase the total 
amount which the body can _ tolerate. 
Since it is an acid, it lowers the alkaline 
reserve of the body. In order to restore 
the body the lactic acid must be removed 
by energy derived from _ oxidation 
About four-fifths of the 
lactic acid is changed back to gly- 
cogen by energy derived from oxidizing 
the other one-fifth, or its equivalent in 
other fuel. The amount of oxygen re- 
quired to restore the phosphocreatine 
and glycogen after work is greater than 
the usual resting requirement; this ex- 
cess is known as an “oxygen debt.” In 
actual practice all of these processes go 
on simultaneously when a man is doing 
such severe work as running a mile er 
two-mile race. His circulatory system is 
supplying oxygen as rapidlv as it can 
possibly do so, yet competition drives 
him to expend energy more rapidly than 
his highest oxygen supply can give it so 
his lactic acid mechanism is brought into 
play and he acquires an oxygen debt. He 
pays this debt by taking in extra oxygen 
after work ceases. The outward evi- 
dences of the oxygen debt after a _ race 
are that the runner’s breathing’ remains 
fast and his heart rate high for a_ con- 
siderable time. Thus it will be seen that 
the total amount of energy available for 
a given middle distance run is that for 
which the runner can supply oxvgen plus 
that for which he can go into debt. The 
oxygen debt as a source of energy for 
work may not exceed 15 to 20 liters of 
oxygen and it would be the same regard- 
less of the distance in races from one to 
Six miles. The utilization of the oxygen 
debt to the fullest extent in a race, as- 
sociated with accumulating lactic acid, 
depends upon the runner’s willingness to 
extend himself, principally during the 
latter half of the race. 


Training probably docs not increase 
the available oxygen debt but it will 
help to develop the confidence and de- 
termination of a runner in tolerating a 


high lactic acid oxygen debt. It is pro- 
bable also that the efficiency of a 
trained runner is not so greatly affected 
by lactic acid as is that of an untrained 
man. Coaches have found in practice 
that excellent conditioning work for 
runners of all distances is the repeated 
running of short distances at a fast rate 
with special attention to form. The runs 
are repeated after short intervals before 
recovery from the preceding runs has 
occurred. Edwards found that a man will 
accumulate a higher lactic acid in this 
type of work than he can in a sustained 
run of the same total distance; thus the 
coach is schooling his men in tolerating 
high lactic acid and yet holding good 
form. 


It is well to keep in mind that even 
though a runner does have the adenyl- 
pyrophosphate, phosphocreatine and !ac- 
tic acid mechanism as a temporary 
source of energy in emergencies oxida- 
tion of fuel must ultimately restore the 
energy. 


The oxygen intake during the run de- 
pends upon a well developed heart ard 
circulatory system because oxygen is 
transported by the blood from the lungs 
to the muscles. Each 100 ec. of bleod will 
carry from 20 to 22 cc.. of oxygen, of 
which 50 to 70 per cent may be utilized 
as the blood vasses through the tissues. 
Experiments have proved that the lungs 
can easily be ventilated in excess of the 
highest ability of the blood to take up 
the oxygen from them. Thus in the final 
analysis, the oxygen supply is limited 
by the ability of the heart to pump 
blood. 


The maximal oxygen supply during 
exhausting work of a champion runner 
far exceeds that of a non-athlete of the 
same age. For instance, Don Lash can 
supplv 5.35 liters per minute or 82 cc. 
per kilogram of his body weight, and the 
average young man of his size about 3.2 
liters or 50 cc. per kilogram. In a _ 20- 
minute race Lash could have an oxygen 
supply of 5.35 x 20 or 107 liters plus an 
oxygen debt of 15 liters—a total of 122 
liters of oxygen for energy. The average 
non-athletic young man would have a to- 
tal of about 79 liters of oxygen to use for 
a 20-minute run. For the champion to 
run a race lasting four minutes, the oxy- 
gen debt would be about 15 liters and. 
when added to the oxygen supply of 
about 20 liters, bring the total to 35 li- 
ters of oxygen available for the race. 
From this we see that the oxygen debt 
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is of greater importance in the shorter 
runs. 


The mechanism for this larger oxygen 
supply in the runner lies chiefly in a bet- 
ter development of the heart, bringing 
about a greater output of blood per min- 
ute. When a champion distance runner is 
doing moderate work such as rapid walk- 
ing, his oxygen requirement is about the 
same as a non-athlete but he can supply 
the blood for transporting the oxygen 
with a heart rate of 100 to 110 as com- 
pared with an average rate of 142 in 
non-athletic young men. This means a 
more powerful and efficient heart, eject- 
ing more blood per stroke. In a grade of 
work which exhausts the average young 
man in four minutes, his heart rate 


reaches about 190 beats per minute while 


the champion doing the same run has a 
heart rate of 160..When the champion 
makes a run which will really exhaust 
him, his heart rate attains the same max- 
imal level as the non-athlete’s. In order 
to make a higher oxygen intake possible 
in this exhausting work the champion’s 
heart must put out more blood per min- 
ute than the non-athlete’s. The iarger 
output of blood from the heart in a 
champion runner under these conditions 
is therefore due to a greater output per 
beat since the maximal rates are the 
same. 


We have no evaluation of the relative 
importance of training and _ inherent 
qualities in the development of this 
great oxygen supply in distance runners, 
but it is probable that both factors are 
essential. If certain inherent qualities 
were not essential, then the champion’s 
performances might well be equalled by 
any enthusiastic youth who is going 
through the same training program. It 
is probable that a good training program 
continued for several years improves the 
efficiency of the circulatory system and 
thus increases the rate of oxygen supply. 


Since for a given race a runner’s avail- 
able energy is definitely limited, his suc- 
cess depends also upon the economy or 
efficiency with which he expends this 
energy. Economy depends upon good 
form or muscular coordination which can 
be improved by training. A. V. Hill has 
found that the total energy or oxygen 
requirement for running a given dis- 
tance increases as the 2.8th power of the 
speed. Lupton has found similar changes 
in efficiency in stair-climbing when the 
rate of stepping exceeds an optimum. 





Since the oxygen requirement increases 

so greatly with increasing speed, Hill 
concludes that the most cfficient or | 
economical way to run a race is to run 
an even pace because any part of the 
race run above the average speed _ re- 
quires more extra energy than can be 
saved in another part run at a corres- 
pondingly slower rate. For instance, if 
the first quarter mile of a mile or two- 
mile race is run too fast a runner may 
acquire most of his oxygen debt and be 
forced to run the remainder of the race 
with a high lactic acid. The fact that he 
is expending energy too rapidly during 
the period before his oxygen intake 
reaches its maximum also contributes to 
this. In addition to the feeling of fatigue 
which would tend to discourage the run- 
ner throughout the race, his efficiency 
would be decreased by the high lactate. 
The reader should recall that after a cer- 
tain amount of lactic acid accumulates, 
the coordination of the muscles becomes 
less effective and there is a decrease in 
contractile power of the muscles. Both 
of these factors contribute to lowered 
efficiency and thus when a man _ runs 
most of the race with high lactic acid he 
must run at a slower pace since he can- 
not go beyond his definitely limited en- 
ergy supply for completing the race. 


The fuel for muscular work is_ glyco- 
gen (carbohydrate) and fat. When both 
fat and glycogen are available the mus- 
cles show a preference for glycogen but 
both are utilized for work. When glyco- 
gen is being burned for energy the effi- 
ciency of the body in doing work is 
greater than when fat is used. In burn- 
ing glycogen the body secures more en- 
ergy from a liter of oxygen than when it 
burns fat. For this reason it is well to 
have a good glycogen reserve in a run- 
ner and to this end his diet in the 36 
hours preceding the race should contain 
plenty of carbohydrate. It is well to keep 
in mind that the general diet should in- 
clude an adequate supply of the other 
essential foods. In races up to 30 min- 
utes’ duration we have no evidence to 
prove that a runner’s glycogen reserve 
is seriously depleted when he is in good 
condition. The glycogen reserve may in 
some cases be seriously depleted in a 
marathon. In this case the runner’s 
muscles must shift more and more to fat 
as a fuel and thus the efficiency gradu- 
ally falls. Since marathon runners finish 
their races with very little. rise in lactic 
acid it follows that their principal lim- 
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iting factor is the fuel supply rather 
than a limitation of oxygen supply and 
therefore the feeding of dextrose dur- 
ing the race should be of much benefit. 
A good carbohydrate reserve is impor- 
tant in all athletics especially where the 
exercise is prolonged or where a man 
runs several races on the same after- 
neon. 


In addition to the energy which ap- 
pears as external work, part of the en- 
ergy expended by a man during exer- 
cise is used by the heart, respiratory 
muscles, etc. But, even taking this into 
account, a large fraction of the energy 
set free in the body during exercise is 
changed into heat and must be lost 
through the skin and lungs. The loss of 
heat, however, does not quite equal its 
production, and the temperature of the 
body rises until a balance is reached at 
a higher level. The extent of the rise in 
body temperature depends upon the se- 
verity of the exercise and the tempera- 
ture and humidity of the envirenment. 
Increase in body temperature favors the 
velocity of chemical reactions and dif- 
fusion and thus may significantly in- 
crease the rate of lactic acid removal in 
the body, according to Bock and Dill. In 
cool weather middle distance and dis- 
tance runners are probably not greatly 
hampered by the burden of heat dissipa- 
tion during a race. In very warm humid 
weather the heart is burdened with the 
dual job of circulating blood to the work- 
ing muscles as well as a much larger 
flow of blood through the skin in heat 
dissipation. To test this out our labora- 
tory in collaboration with the Harvard 


Fatigue Laboratory made an extensive 
study of the question of heat dissipation 
in high humid temperatures as well as 
under other environmental conditions. 
The influence of acclimatization on heat 
elimination has also been evaluated. 
Persons who spend most of the time in- 
doors even though they live in a hot en- 
vironment are not capable of doing hard 
work in a hot environment because they 
cannot eliminate heat rapidly enough 
and soon reach exhaustion because the 
body temperature rises to an intolerable 
height—in some cases exceeding 104° F. 
Persons who during summer weather 
work for long hours daily in the heat be- 
come much more efficient in heat elimin- 
ation than they are if they suddenly 
plunge into work in a high temperature. 
The circulation to the skin improves and 
Dill and others of the Harvard Fatigue 
Laboratory have found that the sweat 
glands conserve salt by secreting sweat 
with lower salt concentration. Negro 
workmen in the cotton fields of the 
South are exceedingly well adapted for 
heat elimination. Performing hard work 
by walking at 3.5 m:.p. h. on a 9 per cent 
grade on the treadmill will raise the 
body temperature of an unacclimatized 
person to intolerable levels within an 
hour on a hot day whereas negro field 
workers can attain a steady state after a 
moderate rise in temperature and work 
on tirelessly for hours. In distance run- 
ning on a hot day, even the best acclima- 
tization will not make it possible for a 
man to keep his body temperature down 
to a tolerable level, because the rate of 
heat production is so great. 
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